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These handy digests permit checking | 


those articles you want to read first. 


Find Pr er iro nm Mixtures .« 
[] Do vou have a problem in eat transfer or fluid 
flow | hydrogen present in the roe tream? You 
must find the pecify hye therm conductivity, vi 
cosity and density of the mixture re are methods for 
determining these properties of cous mixture urn 


to Page 140. 


What Cause drogen j ac Hy 
drogen attac ake ian orm ome of these 
ire more serio in othe is article will help 


ou to recognize the \ Or or a plan the most 


conomical maintenance program. Turn to Page 155 


What Hydroger es to Metal Here | 
CJ what we know nov mout ivdrogen embrittl 
ment, The most important methods of detection ar 
based on eight empiri obs t10 *reventive 


measures for embrittlemen nd attae are discussed 


Page 160. 


M-O-C for Hydrogen t alloys and steels 

are the most Te use 1 hydrove equipment 
today? What are the ad ar 0 e % ious allo 
ing element 4 How ao these elec aroven decal 
burization, blisterin ind cracking? ‘ uice 
the selection of the prope: r it to expect from 
the alloying elemen 


Fortier Plant of American Cyanamid 
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A Quick Look at This Issue 





Nomograms ... Make Your Own .... This 

is the last of a four-part series on this useful 
tool, This time the writer shows how to take experi- 
mental data and go directly to nomograms. Again, he 
uses simple examples and shows you how to make each 
move step-by-step. If you want to learn how to make 
your own nomograms, turn to Page 171. 


Mass Spectrometer Monitoring ... ly dialing 

from any public telephone, the stand-by condi- 
tions of this mass spectrometer may be determined. 
Since unusual conditions may be detected and cor- 
rected before the regular work day begins, more time 
may be devoted to sample analysis. Page 179. 


CJ “slips 6 Wener's }... In natural gaso- 
line plants, the choice between these two cooling 
methods is no hasty decision. There are numerous 
installation factors which must be considered, In this 


article you'll find many valuable tips based on the 
experience of a leading designer, Page 181. 


‘ sine - 
& Easy calculations are given for establishing cool- 


ing tower performance from routine operating data 
Useful assumptions are made to simplify the com- 


putations. Page 183. 


[] . Here are some use- 
ful tips about ways to bring your old cooling 


tower back to life. Odds are that modernization will 
save you time and money. To find out how to go 
about it, turn to Page 186. 


[] P Here is 
information that will help solve your tower fan 


drive problems. Also, sound counsel is given on pre- 
ventive maintenance to help you avoid trouble later. 
Clip this one and pass it along. Turn to Page 189. 


C1 .. . Here is an 
excellent method for making gas cooling towe1 


calculations, When the limitations of the method are 
observed, the accuracy is sufficient for most engineer- 
ing purposes. A quick analytical approximation also 


is described Page 191. 


Hydrogen Peroxide .. . Here is a look into the 

future of this promising compound. For the com- 
plete story on the newest petrochemical, its produc- 
tion, reactions and uses turn to Page 197. 


Designing an Electric Power System... Here 

is the story on the Stanovan Refinery electrical 
power system design. This plant has all major electric 
drive. The background and all the details are covered 
Keep up to date on current design practice by turning 
to Page 201. 


Depolymerize Butene Trimers .. . Usually the 

higher boiling materials are undesirable products 
of catalytic polymerization. This article tells how 
trimers may be depolymerized to dimers and mono- 
mers, To learn the conditions and the catalyst used 
for the depolymerization, turn to Page 205. 


How to Select and Install Pump Seals... . To 
CJ get troub!e free mechanical seal performance you 
must understand fully the basic principles behind 
them, Here is a complete review of these principles 
and tips on how to sidestep future troubles. Every 
operations and maintenance man needs this back- 
ground, Refresh your seal knowledge by turning to 


Page 207. 


Low Cost Water Effluent Separator ... Here's 
CJ a new approach to waste disposal. The artic le 
shows how one refinery beat the high cost of a sec- 
ondary effluent separator. Installation cost about one 
fourth that of a typical concrete separator. Page 211. 


Need More Data on H.S?.. . When working 
C] on absorption and stripping processes for H,S 
removal, you'll find this data essential. Vaporization 
equilibrium constants are presented over the tempera 
ture range of 76.4 to 212.7 F and up to pressures 
of 1000 psia, both in tabular and graphical form 


Page 213. 


Save Tanks with Cathodic Protection 

Here is a comprehensive review of ways you can 
protect your tanks and underground piping against 
corrosion, Take a look to see if there isn’t a way you 
can save some money and trouble in your plant, Turn 
to Page 216. 


Mitigating Gasoline Plant Corrosion 

Here’s the story on Tide Water’s gains in apply- 
ing corrosion control methods from the well to finished 
product storage. You can do many of these same 
things in your plant and save money. To learn what 
you can do and what you can gain turn to Page 218. 


How Maintenance Costs Can Be Controlled 
CJ . Here is the story on Atlantic Refining Com- 
pany’s five-year improvement program. You can learn 
what was done and how it worked out. The improve- 
ments are outstanding and there is much that you 
can adapt to your own problems. Take advantage of 


this experience by turning to Page 221. 
| ) £ 


How a Rigging Sequence Is Planned .. . Her 
CJ is a highly successful rigging technique for the 
erection of TCC units. All the problems from field 
checking and engineering coordination to selection of 
equipment are covered in detail, Learn how use of 
this method can save you erection time. Page 227. 


Employing the College Graduate |... Do your 

college interview methods meet the “ideal” stand- 
ards of placement directors? Is your interviewing 
program “up to date” compared to other companies? 
The answers to these and other major college inter- 
view problems are discussed in the comprehensive 
PeTRoLEUM REFINER survey report on Page 136. 
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Help on Hydrogen 


YOU CAN’T GET away from hydrogen problems 
these days, can you? Not as long as the octane race 
forces operators to put in more catalytic reformers 
We've been following your problems with this gas and 
have come up with a lot of job-help in this month's 
special report. You'll find the answers to process de 
sign calculations, especially fluid flow and heat trans 
fer. No need to thumb through handbooks and the 
literature for process design—the charts in this report 
will do the job for you, What’s more the report tells 
you how to recognize hydrogen attack, once the equip 
ment is installed. Starts on Page 140 


It's Nearly April— 


PeTROLEUM Rertner’s Natural Gasoline Special 
Issue is carded for April and a treat is in store, Re 
cently one of our editors memoed that a big company 
representative “volunteered that PR has the best 
coverage of natural gasoline subjects of any of the 
technical magazines. The articles on absorption and 
stripping design and those on gas analysis must have 
hit him at just the right time.” Our April issue will 


give further substantiation of this man’s findings 


Timely Aid—and Free! 


OUR REVISED Author’s Handbook is getting wide 
attention, seve ral thousand copies alre ady having been 
distributed 

“We have indeed found the Handbook most inter 
esting and would like two additional copies,” writes 
the Chemicals Department of The Quaker Oats Com 
pany, Chicago. “We would like to distribute these 
additional copies to our laboratory for the men who 
are constantly writing our project reports as well as 
papers for public ation.” 

Dudley T, Ross, publicity editor, Kaiser Aluminum 
& Chemical Corporation, Oakland, Calif., called the 
booklet “one of the best things of its kind that I have 
evel seen.” He even a ked for a half dozen more copies 
“for use in helping to educate some of our people 
along these line 

If you haven’t your copy just address PR’s Edi 


torial Director, PR, Box 2608, Houston |, ‘Texas 


Top Rating Items 


A SURVEY of the reading interests of a good 


portion of PerroLeuM Reriner subscriber howed 


extraordinarily high interest in the feature Quick 
Look at the Industry.” This confirms our pre-publica 
tion judgement that carefull: elected and uccinctly 
presented, these items each month would have great 
reade! appeal Turn to page 125 and let us have your 
verdict We sa turn” and we don’t mean that 
exactly because we wouldn’t want vou to pa up the 
120 intervening pages of advertising. These pages 
offer material that is both interesting and valuabl 


so they carry our high recommendation too 





(;RAVERSPHERES 





solve gas and liquid 


For pressure storage of process butane, iso-butane, 
natural gasoline and other volatile liquids and gases, 
Graverspheres are a “natural.” 

Graverspheres are formed in Graver shops and 
are first carefully assembled to insure accurate fit. 
After this they are shipped to location, erected and 
field-welded. 

These spheres—the very shape of which is ideal 
for high-pressure storage in quantity—are available 
in capacities from 1,000 to 30,000 bbl. For gas stor- 
age Graverspheres are made to withstand pressures 


storage problems 


up to 100 p.s.i.g. and for liquid storage from 20 to 
90 lb. water pressure. 

As is the case with Graver tanks, towers and pres- 
sure vessels, traditional Graver quality and crafts- 
manship are inherent in Graverspheres. 


GRAVER TANK & MFG. CO.[NC. 


EAST CHICAGO. INDIANA 
CHICAGO * NEW YORK ¢ PHILADELPHIA +« EDGE MOOR, DEL 
PITTSBURGH * CLEVELAND + DETROIT * TULSA * SAND SPRINGS, 
OKLA ° HOUSTON * CASPER, WYO ° LOS ANGELES 
FONTANA, CAL * SAN FRANCISCO 





builds tanks, towers and pressure vessels 
for the chemical and petroleum industries 


For more data on advertised products, use Readers’ Service Cards, last page | 1 
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over 1400 Wilson-Snyder 
Process Pumps 


.-- PROVEN and ACCEPTED 
in 175 different Refining 
and Petrochemical Plants 


IN ALL TYPES OF PROCESSING UNITS... including 
catalytic cracking and reforming, vacuum and atmos 
pheric distillation, coking, hydrogen-finishing, ethylene 
and other light hydrocarbon fractionation, alkylation, 
polymerization, solvent extraction, treating and am 
monia synthesis these pumps are handling clean, 
corrosive or abrasive liquids—from 10 to 1,800 gpm, 40 
to 1,000 feet head, sub-zero to 850° temperature, up to 
600 ppsi vapor or suction pressure and up to 750 ppsi 
discharge pressure. Available in both end or top suction 
arrangement. 


SELECTED BY ENGINEERS 


for their HIGH DEPENDABILITY and LOW MAINTENANCE 
costs, resulting from the following design features 
Head-capacity, temperature and pressure range is 
broader than any other type single-stage process pump 
They have the greatest possible interchangeability of 
parts between sizes and also between hot and cold serv 
ice types. 
They have the strongest cases, extra large shafts, extra 
strong sloping-top base plates and are completely sup 
ported at the centerline 
They have extra large impeller eye areas at minimum 
height centerline for lowest NPSH requirements and 
special volute design for smooth running over complete 
capacity range 
They have high efficiency with flat performance curves, 
so that capacities can be increased without installing 
large diameter impellers 
Both hot and cold types have spacer-type couplings so 
pump can be dismantled for servicing without disturb 
ing suction or discharge piping or driver 


Every pump is given a running test before shipment 


LET US QUOTE ON YOUR REQUIREMENTS 
Oil WELL SUPPLY 


DIVISION 
UNITED STATES STEEL CORPORATION 


Execotive Offices—DALLAS, TEXAS Area Offices CALGARY, CAWADA 
Export Office— CASPER, WYOMING COLUMBUS, 6 
30 ROCKEFELLER PLAZA DALLAS, TEXAS HOUSTON, TEXAS 
WEW YORK 20, 4.7 TULSA, ORLA LOS ANGELES, CALIF 


Branches Serving All Oil Fields 
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How to INSURE Good KNOCK-OUT Drum PERFORMANCE 


The only positive way to insure good performance 


in Knock-Out drums is to provide 

a positive barrier to entrained liquid flow 

which at the same time is practically 

non-restricting to gas flow 

This dual requirement is inherent 

in YORKMESH DEMISTERS where the high percentage 
of voids permits unobstructed gas flow and 

the extensive surface area effectively 

separates out the entrained liquid 

The practical result is high separation efficiency 

at low pressure drop. 

For existing or new equipment why not 

send operating data, and let York Engineers 

take the responsibility for improved performance 

We will recommend and select the best style Demister 
from the many available, which includes 


the hi-thruput Herringbone style. 


Specialists in FLUIDS SEPARATION / 


Similar improvements In process ¢ flicienc y 
are effected by the clean separation 


of vapor from liquid in: 


Vacuum Towers « Flash Tanks 
Distillation Equipment + Evaporators 
Absorbers + Scrubbers + Steam Drums 


Write for Bulletin 17 and a complete list of the many case 
histories available from our technical library. 


Se << 


OTTO H. YORK COMPANY, INC. 
6 Central Avenue, West Orange, N.J. 


ENGINEERS and MANUFACTURERS 
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PHAHERE rating selection available in Allis-Chalmers MOTORS 


Co meet refinery needs... 
Allis-Chalmers Offers Complete Line 
of Rib-Type MOTORS 
from 1 to 100 Hp 


Allis-Chalmers, a pioneer in rib-type 
TEFC motor design, is the only 
leading manufacturer offering a com- 
plete line of these motors from 1 to 
100 hp. The many cost-saving fea- 
tures of deep-rib construction can be 
applied in a variety of uses... both 
indoors and out. 


Here’s why these motors can cut 
refinery costs: 


MORE cooling surface — Rib- 
type design provides reserve cooling 
capacity in dirty locations. 


MORE iron—Cast-iron frame and 
external parts assure rigidity and re- 
sistance to corrosion 


MORE copper — Allis-Chalmers 
greater use of copper increases elec 
trical life. 


MORE lubrication provisions 

- Large grease reservoirs surround 
bearings. Provision made for in- 
service relubrication important 
where moisture or corrosive vapors 
contaminate grease. 


As a new machinery component 
or as replacement, specify Allis 
Chalmers. To find out more, contact 
your nearby Allis-Chalmers distrib 
utor, district office, or write Allis 
Chalmers, General Products Division 
Milwaukee 1, Wisconsin 


ALLIS-CHALMERS 
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For the one tube steel to give you the 
longest tube life per dollar: Ask the experts! 


yowye are that there are sev- 
eral different analyses of tube 
steel that could solve your particular 
combination of heat, corrosion, pres- 
sure and oxidation problems. But 
there is only one steel that can give 
you the lowest tube cost per year of re- 
quired service—the best life/cost ratio. 

To find that one steel, ask the ex- 
perts! Ask the Timken Company metal- 


lurgists, recognized authorities on 
high temperature steel tubing. When 
you consult these experts, you get the 
benefit of over twenty years’ experi- 
ence with high temperature steels. 
From the wide range of Timken” fine 
alloy steels, they can help you select 
the one that is best for your require- 
ments. And whatever analysis you 
choose, you'll be assured of uniform 


Sicrom 
2% Crm, *9% Crm 


4 


*A a 0% Cr-Mo..7; re cpinless 
+ 45 Seam /, ‘ 

‘Not ava, os 55 tubing on an Saye 

$ Seamless tubing Perimental ba 


f.-1% Mo. 


03 "ICfomo 7 


high quality. The quality of Timken 
steels is controlled from melt shop 
through to the final inspection with 
the most exacting methods. 

Let Timken Company metallurgists 
help you solve your tubing problems. 
Ask the experts! The Timken Roller 
Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable ad- 
dress: ““TIMROSCO”. 


18.8 Tj 
16-13.3 
25-20 
25-126 
35-1540 
16-25.6% 


sis only, 


sicromo SMS 
m Sicromo 


18. 


Chlorination apparatus purifies extracted non-metallic residues to determine steel cleanliness, It’s another of the many aspects of 
high temperature steel research in constant progress at the Timken Company 


SPECIALISTS 
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IN FINE ALLOY STEELS, 
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For Positive 
All-Weather Protection 


Neither wind-driven rain nor sand could penetrate ALLIS-CHALMERS 


Motors 


the baffled ventilating system of this Allis-Chalmers 
Weather-Protected Squirrel-Cage Motor. 


= Sis 


Three 1250-hp, 2300-volt, 3580-rpm weather- 
protected squirrel-cage induction motors » 
driving pumps for oil well flooding duty. 


Here's what we mean by protection! The roughest tests we 
could devise — wind-driven water equal to a 40-inch-per-hour 

rainfall, sand at velocities reaching 75 mph — failed to és ue a a Greater 
the vital areas of this Allis-Chalmers weather-protected squirrel nang rotection 
cage motor. with Revolutionary 

This tested and operation-proved design utilizes the same ° 
rugged construction features and engineering experience that Ss i ! co- F : ex 
make Allis-Chalmers motors the standard in the petroleum 
industry for performance and reliability. 

Weather-protected motors are but part of the complete line larger size Allis-Chalmers motors. 
of motors Allis-Chalmers builds for pipe line and refinery service. For further information, ask your 
For more information, see your local A-C representative or write Allis-Chalmers 
Allis-Chalmers, Power Equipment Division, Milwaukee 1, Wis. 


A-4908 


all-silicone-rubber motor insula- 
tion. Available on many of the 


representative. 


Silco-Flex is an Allis-Chalmers trademark 


ALLIS-CHALMERS 
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THE RIGHT STEAM TRAP 
FOR LIGHT CONDENSATE LOADS 
al 








YARWAY 
20-A 
IMPULSE 
STEAM TRAP 


There's a Yarway Impulse Trap 
for every trapping need 


SERIES 60 AND 120 


For all normal 
trap require- 
ments, pressures 
to 400 and 
600 psi. 


Yo" No. 20-A 
@ Successful companion to the standard Series 60 YARWAY 
Impulse Steam Trap, the '4’’ No. 20-A is right and recom- For light loads 
mended for light load applications in: / on tracer lines, 


steam mains 
REFINERIES, CHEMICAL AND PROCESSING PLANTS on steam i ' P 
tracer lines, meter boxes, steam mains, separators, small dryers, ‘ small presses, efc. 
pipe coils, small unit heaters, etc. 
POWER PLANTS on headers, fuel oil preheaters, compressed air 
lines, small steam jacketed fire pumps, etc. 
HOSPITALS, SCHOOLS, HOTELS AND INSTITUTIONS on auto- 
claves, sterilizers, steam tables, washers, small pressure cookers, 
steam mains, etc. 


SERIES 40 


For heavy 
LAUNDRIES On small presses, puff irons, sock forms, drying cabi- loads requiring 
nets, starch cookers, steam mains, etc. extra high 


The 20-A has all the YARway Impulse Trap features such as capacity 
small size, stainless steel body and working parts, low cost, steam traps. 
non-freezing—and immediate availability through 270 local 

Industrial Distributors. 


Write for Bulletin T-1739-X. 


INTEGRAL-STRAINER 
YARNALL-WARING COMPANY HIGH PRESSURE TRAP 
128 Mermaid Avenue, Philadelphia 18, Pa. 


For high 
pressures, 


Xk . 
i M F U L - E . ee... 
STEAM TRAP reidig 


connections.) 
OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 
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How Leolite System at 
Public Service Company of Colorado 


rons 


DENVER’S UNUSUAL CLIMATE causes 
unusual water conditioning problems at 
Public Service Company of Colorado’s 
Zuni Station. Steam from this station is 
used to heat downtown Denver buildings. 
Denver’s balmy midday climate — except 
in the two cold months of the year—is the 
cause of troublesome load fluctuations. 


The lime-soda-phosphate system in- 
stalled in this plant by Allis-Chalmers in 
1949 was one of the most modern in the 
country at the time. It is ideal for ex- 
tremely high loads in the morning and 
evening, but requires careful adjustment 
to handle the low loads around noon. 


Public Service of Colorado has decided 
to modernize to take advantage of devel- 
opments in “hot lime—hot zeolite” systems 

»® since the original installation. The zeolite 


Water Irregularities Caused 
by Fluctuating Loads 


part of the system acts as its own correc- 
tive when loads drop, “ironing out” hard 
ness irregularities in the lime effluent and 
eliminating need for manual adjustments. 
The new system will provide more con- 
sistent operation and lower hardness. The 
only chemicals needed are lime and salt, 
holding operating costs to a minimum. 


The changeover, being handled com- 
pletely by Allis-Chalmers, consists of 
adding zeolite softeners to the original 
equipment furnished by A-C. 


Next time you have a water problem — 
or want to consider modernization — take 
advantage of Allis-Chalmers water condi 
tioning experience. For information, call 
the A-C office nearest you or write Allis- 
Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin 


aS -CHALMER 


WATER CONDITIONING—CHEMICALS, EQUIPMENT, 
SERVICE—FOR OVER 25 YEARS 


1956 


For more 


data on advertised products, 


use Readers’ Service Cards, last page 





FIREPROOF AND 
EXPLOSION- 
PROOF! Leakage 
of vapor or liquid 
to atmosphere or 
leakage from out 
side into pump is 
impossible. Not 
only is plant and 
personne! protect 
ed, but loss of val 
vable pumpage is 
prevented, Type 
KC High-Pressure 
Single-Stage 
Stuffingboxless 
Pump illustrated. 


HANDLE 
AT HIGH 


NO STUFFING BOX: 
NO PACKING! 


Bingham Stuffingboxless Pumps are success- 
fully handling liquids having high vapor 
pressure, requiring high suction pressure 
and, frequently, abnormally low pumping 
temperature (—300° F). Standard models 
handle suction pressures up to 2,000 psi 
(higher pressures available). Pumping tem- 
peratures to 850° F and higher also can be 
handled. These conditions present no diffi- 
culty for Bingham Stuffingboxless Pumps, 
but they are difficult and sometimes impos- 
sible to meet with conventional pumps due 
to limitations imposed by the stuffing box. 


Because there is no stuffing box, Bingham 
Stuffingboxless Pumps eliminate all the 
disadvantages of conventional pumps op- 
erating with stuffing boxes equipped with 
packing or mechanical seals. 

Bingham Stuffingboxless Pumps are in 
service today all over the world, with dis- 
tinguished records in reliability, continuity 
of service, and low maintenance. Write to 
your nearest Bingham office for Bulletin 
107 or for additional information. 


*And other volatile liquids. 





The Bingham Type HPD 
“Double Volute’ Multi 
Stage Double Case ‘Hi 
Press'’ pump for extreme 
ly high pressure service. 


For more data on advertised products, use Readers’ Service Cards, last page. 


Bingham Type CAD 
“Double Volute" 
Single-Stage Process 
Pump. 


Bingham Type CJ 

“Double Volute” 

Two-Stage Process 
Pump. 


PETROLEUM 


Bingham Type CD Double 

Volute’’ Double Suction 

vertically-split case pump 
for hot service. 


REFINER 





LIGHT HYDROCARBONS* 
SUCTION PRESSURES 








Battery of Bingham Stuffingboxless Pumps handling light hydrocarbon at low temperature, 
under high suction pressure. Tennessee Gas Transmission Co. plant, Gabe, Kentucky 





SALES AND SERVICE OFFICES 
BOSTON, MASS NEW YORK CITY, N.Y, 
CHICAGO, iLL PHILADELPHIA, PA 
CLEVELAND, OHIO PITTSBURGH, PA 
SINCE 1921 DALLAS, TEXAS SAN FRANCISCO, CALIF. 
DENVER, COLO. SEATTLE, WASH 
BINGHAM PUMP COMPANY HOUSTON. TEXAS ST. LOUIS, MO, 


General Offices: 2800 N.W. Front Avenue, Portiand 10, Oregon KANSAS CITY, MO ST. PAUL, MINN 
LOS ANGELES, CALIF TULSA, OKLA 
2 .° c. ‘ 
Factories: Portiand, Ore Vancouver, 8.C., Canada NEW ORLEANS, LA TORONTO, ONT., CAN 


VANCOUVER, 8. C., CAN 





PUMPS FOR PETROCHEMICAL SERVICE 


, ‘a , ‘ 
ge Bingham Type VCP 
Vertical Pump for 


Bingham Type CM '"'Double A Bingham Type CKA low NPSH conditions 
Volute” vertically split “Double Volute" Single featuring bottom 
case two-stage pump for Stage Koke-Krusher for 

hot service. coke-laden pumpage. 


Bingham Type HSB Bingham Type CP’ Double 

“Double Volute" Douw- Volute” Multi-Stage, Dou 

ble Suction Pump for bie-Case pump for hot or 
high heads. cold service 


dismantling 
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“Seating 


»sz»sr.atno extra cost! 


STELLITE faced seating surfaces are among 
the many plus advantages offered by Vogt 
General Purpose Valves. Fusion welded to 
the removable stainless steel seat rings of 
gate valves and to the integral seat of globe 
and angle valve bodies, tough, long-wearing 
STELLITE 


erosion, corrosion and galling. 


affords amazing resistance to 


The new line of Vogt drop forged steel GP's 
completely fills the demands of industry for 


a line of compact, lighter weight, shorter 


face-to-face valves. They assure operation 


economies and longer life and are available 


in a complete range of sizes and types from 


1 “a to 2”. They are rated 800 pounds at 


850°F. and 2,000 pounds at 100°F. Send today 
for free catalog. 


Adv. No. 2 in a series dé scribing the features 
of J ‘ol G-P Valt es. 


Write For Your FREE COPY of Supplement 
No. | to Catalog F-9. Dept. 24-FPR 


HENRY VOGT MACHINE CO. 
P.O. Box 1918 © Lovisville 1, Kentucky 


SALES OFFICES 
New York, Philadelphia, Cleveland, Chicago, St. Louis, 
Charleston, W. Va., Cincinnati, Dallas, Son Francisco 


FORGED STEEL 
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PETROLEUM REFINER 











SPHERICITY SPEEDS FLOw, 
*EDUCES ATTRITION OF 


balanced HI PV* /\erocat Catalysts 


re Le 








Circulation improves and stack losses drop when catalyst 


particles are free of snags and corners that impede flow ' mn 
and break off to make fines 


Good sphericity is characteristic of Cyanamid’s 
AEROCAT Catalysts. Balanced with particle size distri- 
bution and hardness, sphericity boosts efficiency of cata- 
lytic cracking. And to provide exceptional thermal and 
steam stability, high pore volume is carefully adjusted AMERICAN CYANAMID COMPANY 
with pore diameter and specific surface. RE ES EPARTME 





CYANAMID 


Results in cat cracking unit performance are attested 30 Rockefeller Plaza, New York 20, N.Y 
by extensive commercial experience, which your Cyan- 
amid representative will be glad to review with you. Ask 
him today about AEROCAT, and the importance of a In Canada: North Americon Cyanamid Limited, Toronto and Montreal 
balanced HI PV catalyst. 











*Trademark 
BRegistered Trademark 
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CIDECO) 


IDECO, Dallas, Tex.—Hydrair and 
Power Rigs; Full-View Masts; 
Substructures; Single, Dual and 
Drive-in Rambler Rigs; Blocks, 
Swivels, Rotaries; Mud Pumps; 
Petroleum Equipment and Supplies. 








MAGNET COVE BARIUM 
CORP., Houston, Tex.—Magcobar 
and Magcogel drilling muds 
and other specialized oil well 
drilling fluids and chemicals. 








SECURITY ENGINEERING DIVISION, 
Dallas, Tex., Whittier, Calif. — Rock 
bits, reamer rock bits and hole 
Openers; reamers, casing scrapers 
and Neo-Red rubber stabilizers. 


CLARK BROS. CO., Olean, New 
York—Gas turbines, engines, and 
reciprocating, centrifugal and 
axial flow compressors — gas, 
steam, electric and diesel driven. 


the pump with the extra “oomph” 


For more than thirty years, Pacific has supplied the refining, processing, 
and other industries with a range of pumps for every purpose. In the 
petroleum industry, Pacific pumps handle everything from the pro 
duction of crudes to the finished, marketable product. For every industry 
Pacific offers a rugged, durable pump for practically every purpose 

. single-stage, multi-stage, horizontal and vertical types, with axial 
and radial split cases...for all pressures and for extreme sub-zero tem 
peratures and up to 850°F. Whatever your pumping requirements, you 


can rely on a Pacific pump to handle the work efficiently and economically. 

















EPRESSER plus 7- 
works... 


Throughout the petroleum and petrochemical industries, products 








of Dresser companies are teamed together to help produce and process 
the fuels and chemicals so vital to the modern world. 


For instance, at Shell Oil Company’s Deer Park, Texas refinery, 
Pacific process pumps team up with Clark heavy duty, barrel type multi- 
stage centrifugal compressors handling recycle hydrogen on reforming 
service. These Pacific SVC pumps shown in the large illustration have 
capacities to move many thousands of gallons of liquid per day. The 
Clark compressors illustrated at upper left are the first of these Clark 
barrel type units placed in operation. 


In this Pacific-Clark equipment team the operators obtain the 
important Dresser Plus %...the dependability of equipment insured 
by the combined experience, research, engineering facilities and re- 
sources of the Dresser companies. This is realized in greater strength, 


better service, powerful stamina, and longer life. 


You can get the Dresser Plus #& by specifying Dresser prod- 
ucts and equipment ...the standard of comparison the world over. 


DRESSER 


MANUFACTURING 
Biviston 








ROOTS-CONNERSVILLE BLOWER 
DIVISION, Connersville, ind.— 
Rotary positive blowers, gas pumps, 
centrifugal blowers, exhausters, 
and positive displacement meters. 


LANE-WELLS CO., Los Angeles, 
Calif., Houston, Tex., Oklahoma 
City, Okla.—Electric and Radio- 
activity Well Logging, Koneshot 
perforating and bullet perforat 
ing. packers and bridging plugs. 


DRESSER-IDECO DIVISION, 
Columbus, Ohio — Radio and 
television broadcasting towers, 
steel buildings, aircraft hangars, 
mechanical parking garages, 
electric power substations. 


DRESSER MANUFACTURING 
DIVISION, Bradford, Pa, — Pipe 
line couplings, pipe repair sleeves 
and clamps, weldments, forgings, 
welding fittings, flanges, rings. 


SSER 


NDOUSTRIES, INC. ~ 


MHEMICAL AND ELECTRONIC 
PMENT AND SERVICE 





REPUBLIC NATIONAL BANK BUILDING + POST OFFICE BOX 718 + DALLAS 21, TEXAS 





rm 
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U. §. Rubber announces another major advancement in 0 


IL DOCK HOSE! 


: - # 
t ol 


ZON H-1818 Lighter Weight Suction & Discharge 
Hose Speeds Header Make-up, Cuts Dock-Side Time! 


TWICE AS FLEXIBLE... visible proof that the new H-1818 (left) 

with the same 200 Ib, operating pressure rating as conven- 
tional hose (right)—is twice as flexible! In addition, H-1818 
weighs one-third less per foot, has 50% lighter ends, and pro- 
vides the greatest hydrostatic values ever! 


GET HOSE SUCTION LINES flowing quicker with this far more 
flexible, lighter-to-handle hose. The 8” i.d., for instance, has 
a bending radius of 3 feet, weighs but 18 Ibs. per foot 


Mechanical Goods Division 


(instead of 30 lbs.) and comes with metal connections weigh- 
ing only 852 Ibs. (rather than 175 Ibs.!) 
The new U.S. AMAZON H-1818 Lighter Weight Suction 
Discharge Hose provides — 
Easy Handling —lighter weight and ready flexibility. 
Ultimate Hydrostatic Values--up to 75% higher than con- 
ventional dock hose. 
Greatest Safety—harmless seepage, rather than sudden 
burst, when hose has served its time. 
Positive Static Connection Through Body Wires—eliminates 
possibility of static bond failure. 
Highest Crush Resistance — with greatest flexibility. 
Smooth or Corrugated Covers — smooth for repeated rough 
moving; corrugated for more permanent installations. 
Lightweight Steel Nipples — with forged aluminum, bronze, 
steel, or cast iron flanges—as ordered. 
U.S. Amazon H-1818 is obtainable through any of our 27 
District Sales Offices or write to us at Rockefeller Center, 
New York 20, New York. 


United States Rubber 
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y J 
alkylation 
. for “MOTOR” OCTANE 


The persistent trend to higher compression ratios in 
automotive engines is focusing attention on alkylation 
as an important process means for increasing a re- 
finery’s Octane potential. 

Foster Wheeler is currently designing and construct- 
ing an alkylation unit for a midwestern refiner which 
will produce 3800 bbl/day of motor alkylate. This unit 
features “effluent refrigeration,” the most significant 
advance in alkylation technology in 15 years. 

The unit shown in the photograph, recently com- 
pleted for a South American refiner, is but one of the 
17 alkylation units designed and constructed by Foster 
Wheeler. This cumulative experience is available to 
refiners everywhere — for evaluating the economics of 
the process and undertaking full responsibility for 
plant design and construction. For complete informa- 
tion, write to Foster Wheeler Corporation, 165 Broad- 


way, New York 6, N.Y. 


FOSTER WHEELER 


NEW YORK «© LONDON « PARIS « ST. CATHARINES, ONT 
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The M/58 Controller's Revolutionary 

Floating Disc System —> 
Here’s the exclusive Foxboro design development that gives 
M/58 Control its unique versatility, precision, and stability. 
The floating disc and matched bellows assure uniformly high 
controller sensitivity and pin-point control action, even at 
widest settings of the proportional band. Lever-set propor- 
tional band adjustment is calibrated to 500%. 


Component Construction 

Gives Unrivaled Versatility 
Not only is the complete controller easily detachable as a 
unit, but also, each component is a “plug-in” unit. For 
example, reset plugs in at right as shown; derivative, 
similarly, at left. All 4 control actions, with 2 reset ranges, 
are available and easily adjustable to widest variations in 
operating conditions. Proportional action from 1 to 500% 
quickly set by lever. 














Outperforms 
all other 
controllers | 


..-the controller with the FLOA) TING DISC 


If you think this claim is exaggerated, just put a 
Foxboro M/58 Consotrol* Controller on your process. 
The tougher the job, the more it will outperform other 
controllers! Or ask any present user... many of the 
largest, most progressive petroleum and chemical 
processors are using hundreds of these instruments. 
They will unhesitatingly confirm that this exclusive 
Foxoboro development has put their processes “on 
stream”, automatically and smoothly from the control 
room, without false starts or confusion. 

The M/58 Controller can do the same for your 
process. The flexibility of its control functions makes 


*Reg. U.S. Pat. Off. 


it readily adaptable to all processing techniques. All 
four actions are available, with two ranges of reset 
... all are easily adjustable to the most widely vary- 
ing operating conditions. For example, reset and 
derivative functions plug in . . . proportional action 
from 1 to 500% can be quickly set by a lever. And 
calibration is a simple zero adjustment! 


Get full details on this simple, truly “universal” 
Controller. Write for Bulletin 13-19 and ask your 
Foxboro Sales Engineer for a demonstration. The 
Foxboro Company, 743 Neponset Ave., Foxboro, 
Mass., U.S.A. 


OX. B OR CONSOTROL INSTRUMENTS 








SILLERS 
FLEX RING 
CLOSURE 


for faster access 
to the inside of 


pressure vessels 

it's no effort at all to reach the inter 

CLL LAR id ee ee ee as 4 

through the Sillers Flex-Ring Closure or Piping > ies 
(1). Flex Ring Unit as- 
sembled as in service. 
(2). Spider released, gas- 
ket being removed. (3). 
After gasket is removed, 
plug is rotated to open. 
(4). Unit completely 
opened and in a fraction 
of time taken for conven- 
tional type closures. 


SIMPLE and SAFE to OPERATE... 





An entirely new design and seal principle, the FOR USE ON 
SILLERS FLEX RING CLOSURE gives you many 
advantages and economies such as LOW INITIAL BOILERS 
COST. ..LESS TIME IN OPENING AND CLOSING 
(JUST ONE BOLT)... TIGHTER SEAL AT HIGH EVAPORATORS 
Sillers Flex Ring Closures are utilized PRESSURES ... LESS WEIGHT... EASE OF HAN- 
ae eee oe ha DLING . . . and NO SEAL DESTRUCTION IN CASE HEAT 
OF FIRE. Sillers Flex Ring Closures are available 
in all standard sizes and can quickly be adapted EXCHANGERS 


for special applications. 
FILTERS 


GET COMPLETE DETAILS TODAY 


STRAINERS 
SEND FOR BULLETIN NO. 3000 


ABSORBERS 


The perfect closure for Boilers, Evaportors, Heat 
Exchangers, Autoclaves, Filters, Strainers, Absorb- PRESSURE 
ers and all types of Pressure Vessels and Piping 


Systems. VESSELS 


SILLERS ENGINEERING COMPANY 


Division of Peerless Manufacturing Company 
Here is a typical Sillers Flex Ring 
Closure installation on a Sillers BOX 13165 DALLAS, TEXAS 
Scraper trap on a products pipeline 


ay Gene Serene Representatives in Principal Cities 
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For Optimum Efficiency at Minimum Cost, 


Heat Transfer Equipment Needs Kellogg's 


T-IN 
CER 


. 


/ 


WHEN a process plant’s efficiency, and even 
its economic success, depends on the per- 
forrnance of heat exchangers, this vital 
equipment becomes more than a “‘packaged”’ 
item or even a matter of following specifica- 
tions. Optimum performance, at minimum 
cost to the customer, demands all of the 
extra know-how, know-when, and know- 
where that the fabricator can put into the 
job. It requires, for example, a thorough 
knowledge of heat transfer, stress analysis, 
metal fatigue, corrosion control, metallurgy, 
and welding techniques, plus the inherent 
ability to apply this knowledge to the spe- 
cific problem at hand. 

At M. W. Kellogg, the instinctive appli 


cation of this kind of knowledge— which 
goes into the design and 
every Kellogg heat exchanger or other proc- 
essing unit, is what we call the “built-in 
engineer”. This important extra, together 
with Kellogg’s other facilities guarantees 
performance, minimizes maintenance, and 
often reduces initial costs. In one recent 
instance, a saving of $5,000 for a customer 
resulted from a slight change in design sug 
gested by Kellogg’s staff. 

We welcome the opportunity to demon- 
strate, in cooperation with your own design 
engineers or alone, what Kellogg’s “‘built-in 
engineer’’ can contribute to your new proc- 
ess equipment. 


Fabricated Products Division 


THE M.W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, 
The Canadian Kellogg Company, Limited, Toronto 


SUBSIDIARIES OF 


RA 


KELLOGG) ; 


Varch, 1956 


HEAT TRANSFER 
EQUIPMENT 


PETROLI 


PROCESS 
PIPING 


N.Y. 


¢ Kellogg International Corporation, London 


PULLMAN INCORPORATED 


KNOCKDOWN 
VESSELS 


TANKS AND 
REACTORS 
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fabrication of 


’ 


PRESSURE 
VESSELS 





CURTISS-WRIGHT METALS PROCESSING DIVISION CAN COMBINE 
QUALITY WITH ECONOMY IN YOUR PRODUCTION TOO! 


This nickel alloy casting by the Curtiss-Wright 
Metals Processing Division costs 40% less than 
identical previous castings. The saving, however, 
is almost a sidelight to the fact that specialized 
know-how can discover routes to quality that are 
often far shorter as well as less expensive. 
High Standards, Lower Cost 
In this case the answer to meeting high standards 
and lower cost was ceramic mold instead of invest- 
ment casting. This method in experienced hands 
retained the close tolerances required . . . produced 


For more data on advertised products, use Readers’ Service Cards, last page 


castings faster, and with gratifying economy. 

Metals Processing Division metallurgical spe- 
cialists can find answers for you, whether in ce- 
ramic, shell, centrifugal or other techniques . . . 
standard or special. You will profit by long-proven 
engineering ability and unmatched facilities in pro- 
duction and testing. When requirements are criti- 
cal, when precision must be combined with resist- 
ance to heat, stress, wear and corrosion, it’s time 
to call on Curtiss-Wright—a primary source for 
castings, forgings and extrusions. 


METALS PROCESSING DIVISION 


CURTISS-WRIGHT « 


CORPORATION + BUFFALO, NEW YORK 
70 Grider Street, Buffalo, New York 


PETROLEUM REFIN 





| | 
Now-the Plant You Dream about. 


Maintenance-Free 
because of 
Aluminum 





Here’s Why: 

Aluminum resists rust and corrosion due to 
chemicals, gases, plant atmospheres, and coastal 
environments. You save the expense of painting 
and enjoy the natural bright appearance of this 
long-lasting metal. You save on replacement of 
parts destroyed by corrosion. 


Build with Aluminum Throughout 


Aluminum Structurals give you strengths equal 
to structural steel with only '4 the weight. Ideal 
for framework and supports. 














Aluminum Jacketing provides maintenance-free 
beauty plus the benefits obtained from natural 
insulation. 


Aluminum Tread Plate is strong and light- 
weight, will not spark, resists rust and corrosion. 


Aluminum Heat Exchanger Tubing offers lower 
initial cost, provides lower service costs. 


Aluminum Accessories for gratings, railings, 
ladders and walkways. 





Aluminum Process Pipe will not contaminate 
refined liquids and gases. 


Get Complete Details Today 

Call the Reynolds office listed under “Aluminum’”’ 
in your classified telephone directory. Or write 
to Reynolds Metals Company, P. O. Box 
1800-CT, Louisville 1, Kentucky. 


@ P61 HO105 metas COMMON 
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REMOTE FUNCTION CONTROL 
ADDED TO 


Md 
Telepulse 

















WHAT IS IT? 


An electronic device for controlling remote functions such as motorized valves, 
starting or stopping of motors, pumps, compressors, etc. Can be used between any 
points where communications facilities reach, whether by private or leased wires, 
carrier or Microwave. As easily installed as another Telepulse Gaging Transmitter. 


DOES IT WORK? 


The operator selects the position which controls a remote function, presses the but- 
ton, the station selected responds with a signal confirming proper selection, then 
indicates its present condition. If the operator wishes to change that condition from 
open to closed, or from closed to open, pressing a button does the job, no matter 
how far distant the remote function is from the operator. After this change, the 
Remote Function Control automatically sends back to the operator a confirming 
signal indicating that the indicated change has taken place. 


YOU USE IT? 


Very easily if you now have an S. & J. Telepulse System of Automatic Remote Tank 
Gaging. The Remote Function Control will enlarge its field of service. You may an- 
ticipate a further expansion of the field of usefulness of the S. & J. TELEPULSE. 


REPRESENTATIVES 
" 4 EG, SEATTLE Nebor Supply Company, 3000 Western Avenue 
eo. MONTREAL Lytle Engineering Specialties, Ltd, 360 Notre Dame $+ 


B E R K E L E Y 1 0 CAL | F re) R N 1A TORONTO Lytle Engineering Specialties, Lid 69 Eglinton Eost 


VANCOUVER P D Mclaren & Son, itd, 3277 Main Street 
ai 
NEW YORK CHICAGO CALGARY: P_ D Mclaren & Son, Ltd. 510 - 9th Ave W 
342 Madison Ave TULSA 10409 5. Western Ave MEXICO, DF Dalmeor Comercial § A 


" Bid CARACAS Sinclaw Spence, CA. Edificio Galipan 
HOUSTON ompeon 9 LOS ANGELES ENGLAND Whessoe, itd. Sales: 25 Victoria St London S$ W 1 


oe eT 6399 Wilshire Blvd Whessoe itd Works: Darlington County Durham 
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HOLLOW FORGINGS 
For Power Plants, Chemical Plants and Refineries 


During the year 1955, orders were placed with The 
Babcock &, Wilcox Company for nearly 39,000 feet 


+ 


(more than 7 miles) of Hollow Forgings. 


This acceptance came about for three sound reasons: 


Quality of Product 
Engineering Ability 


Manufacturing Facilities 


B&W Hollow Forgings are available in sizes to 
35% inches O.D., in a wide range of analyses. This 
broad choice is made even more desirable by as- 
sured prompt delivery of both large and small quan- 
tities. Your production schedules can be met with 


the size, quantity and analyses you specify. 


For complete B&W Hollow Forgings data send for 
Bulletin S-16B to The Babcock & Wilcox Company, 


Process Equipment Department, Barberton, Ohio. 


BABCOCK |. 
won| & WILCOX | 2 


DIVISION 


For more data on advertised 





parts, 
rocket and jet plane parts and atom 
energy equipment, 


Other Norton Electrochemically the 


include 
° ‘ | 
MAGNORITE” magnesium Onice, 
boron carbide, FUSED ZIRCONIA and many 
others, including a number still under 


development. 


Very 
high-purity fused alumina materials lli- 
clude : 


tories, refractory cements, wear-resistant 


Among the 
produced by Norton Company, 


many electrochemically refined materials 
ALUNDUM fused alpha 
eful 


of bh incite 


alumina is one of the most widely u 


Thanks to its inherent properts chemical 


stability and high density, engineers in various fields are 
finding many new applications for it. 

Norton fused alumina is produced in a 
OF these 


succe 


number of 
forms 
larly 
Electrically 


$8 ALUNDUM”™ grain ha proved particu. 
ful in appheations demanding hi 


fused 


hh purity 


from Bayer proce ca lumina this 


ALUNDUM 


High-Purity Fused Alumina 


How can you use it to advantage ? 


white grain is shown by typi il chemical analysis to be 


99.49% pure AlgOs. It is 


and extremely resistant to reduction. It is an amphoteric 


insoluble in common solvents 


refractory and has high dielectric strength. Other charac- 


teristics include: 


Melting point about 3600°F. 
Specific gravity 3.94 
Crystal structure hexagonal system 
(rhombohedral division) 

9.0 Mohs’ seale 


1.76 mean 


Hardness 
Index of refraction 


Typical Product Applications in which Norton high-purity fused alumina is now working out to advantage are: 


For Catalytic Reactions, Norton fused alpha alu- 
mina carriers are outstanding for chemical stability and 
resistance to abrasion and erosion. Available in the 
form of spheres, rings and pellets they are used both 
in fixed bed oxidation reactions and as inert, low- 
density carriers for space filler applications where a low 
surface area (less than 1m?/gm) is required, Other 
types of ALUNDUM catalyst carriers having surface areas 
in the range 5-60 m?/gm are also available. 


In Pebble Heaters. atunpum heat exchange pebbles 
are giving excellent results in pebble heaters for heating 
gases above operating temperatures permissible in 
conventional tube furnaces, Their great resistance to 
abrasion, impact and repeated heating and cooling 
make them the ideal heat transfer medium in these de- 
vices, Also, their high refractoriness prevents them 
from the softening and “bridging” together that causes 
stoppages in the heater’s moving bed, 


many other uses for Norton 


pure oxic Ss and Site red relrac - re frac tories 


laboratory ware, coatings for 


many fields, are also the basi 


engineered and prescribed for 


In Thermal Cracking Reactors. Particularly in 
Wulff Process Generators for cracking light hydrocar- 
bons to produce acetylene gas and Koppers-Hasche 
Generators for cracking light hydrocarbons to produce 
a variety of gases and petrochemicals — checkers 
made of Norton atunpum high-purity fused alumina 
provide definite advantages. Their excellent heat trans- 
fer properties, high refractoriness and resistance to ero- 
sion caused by hot gases are important Their ability 
to withstand the thermal stresses of intermittent opera- 
tion assures long life. And their purity prevents side 


reactions with the reacting gases, thus safeguarding 
product quality, 


In Gas Synthesis Generators. atunpum fired shapes 
are ideal for lining generators of this type. Among the 
inherent characteristics of Norton high-purity fused 
alumina that work out very well are: high refractori- 
ness, chemical stability, and inertness that prevents 
reacting with the contacting atmospheres, 


ingredients 
New Bond 
Massachusetts 


Street, Worcester 


the widest range of uses. 


For Your Own Applications 
Or Developments 


Norton Company not only supplies 


Refined Materials 


CRYSTOLON* 


extensive 


silicon carbide, fabricating 


NORBIDE* you in 


Norton 


These high-melting ma- chemically 


terials, which have varied appli ions iW information. For 


30 


e materials in crude 
facilities 

and is ready to work with 
engineering materials to 
particular requirements, A new booklet 
Refractory 


Refined” 


vain 


contains 


form, but has 
processing and 


Qlaking better products... 
to make your products better 


Electro- 
detailed 


copy, write to 
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Norton Company, Refractories Division. 
of the famous Norton Refractory ly § 462 


6, 


REFRACTORIES 
Engineered... R. .. Prescribed 
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TURBINES FOR 
HIGH-SPEED COMPRESSORS 


Six General Electric high-speed turbines operate on ‘round-the- 
clock compressor service at Gulf refinery in Port Arthur, Texas. 


For greater bucket reliability, G-E engineer locates ‘‘quiet zone”’ 
of resonant vibration in buckets to assure that steam-impact 
frequencies and natural bucket frequencies do not coincide, 


MORE THAN JUST RATING AND SPEED... 


You buy reliability when you 


specify a G-E High-speed Turbine 


IN PROCESS INDUSTRIES, where outages can cost upwards FLANGED CONNECTIONS provide ifer oil piping joints, 
of $20,000 a day, turbine reliability is a major consideration eliminate potential fire hazards. Oil piping gages and pres 
when specifying compressor and blower drives. General sure switches arranged to reduce possibility of oil spray on 
Electric mechanical-drive turbines have built-in reliability hot turbine parts 

features that can assure minimum down-time and greater 


CARBON PACKING used in addition to metallic labyrinth 
packing assures efficient steam sealing on G-E high-speed 
HEAVY-DUTY ROTORS are machined from a single forging turbines. Carbon rings in external packing boxes are non 
to withstand years of continuous high-speed operation. The sizing, have high mechanical strength in the small sizes used, 
rotor is completely balanced without buckets, then balanced 


profits for your operation 


POSITION RESTORED GOVERNING SYSTEM is designed for 
close accurate governing in response to load requirement and 
EXTERNAL DOVETAIL BUCKETS are attached to wheel rims the slightest variations in steam conditions. Governor will 


with machine fit. External construction assures proper force operate with any recycle controlling system 


again as each wheel is bucketed 


distribution at high speed, gives better rotor protection from ; 

These are but a few of the important design features that 
account for consistent reliability of General Electric high 
LARGE PRESSURE PAD BEARINGS furnished on all G-E high speed mechanical-drive turbines. For further information, 


speed turbines minimize shaft vibration. Generous bearing ontact your nearest G-E Apparatus Sales Office, or write 


moisture erosion 


surfaces assure low unit loading for ample lubrication and or new bu in GEA-6232, General Electric Company, 
minimum wear during turbine start-uy ction 1-5, Fitchburg, Mass 


Progress /s Our Most Important Product 


GENERAL @ ELECTRIC 
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USS Me STEEL 
BOOSTS PAYLOAD 


In mobile tank trucks like this one, new USS “T-1” jolts, and to perform in any weather with no chance 


Steel is expected to reduce deadweight by more of brittle failure. Jobs that demand good weld- 


than a ton. That means an extra ton of LP gas can ability to cut the cost and difficulty of fabrication. 
be carried on each trip. It means faster delivery, USS “T-1” Steel gives you a yield strength of 
lower transporting cost, greater profit 90,000 psi minimum, and a tensile strength of 
It was for jobs like this that United States Steel 105,000 psi minimum. It is so tough that it will 
developed USS “T-1” Steel. Jobs that need tre successfully withstand severe impact at sub-zero 
mendous strength to withstand high tensile stresses temperatures, and with the proper electrodes, 
tremendous toughness to withstand jars and “T-1” is as easy to weld as carbon steel 


eS J reeks ct ne ee : si tain 6 
Ps. oy a Pitter tae he } 

LA fe globes, . Toros 
PSE Lita a Wild cia GP . “« wee > u ena al BE SS 
FREE LITERATURE Case 1204, a special ruling of the ASME Boiler and Pressure 

Vessel Committee, gives full particulars about the use of ‘’T-1’ 

in vessels, which can be applied to mobile tank units. Write for your free copy. We'll also 
send you full technical information on the use of ‘’T-1" in other applications where it enables 
vou to reduce weight or cost, or to increase strength or durability in rugged service. Write or 
wire, United States Steel, Room 5225, Pittsburgh 30, Pa 


UNITED STATES STEEL CORPORATION, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


USS CONSTRUCTIONAL ALLOY STEEL 





UNEP? OD STATES SO TQteEet 





Throughout 
petroleum refining... 


FLUOR BUILDS 
PROCESSES 
eae INTO PROFITS 


Since it went on-stream in July, 1955, 
=Jaleleliare dal er—te between Salt Lake Refining Company’s cata- 
lytic cracker at its Salt Lake City 
refinery has proved over and over that 


ig-t-1-t-1goiaM-talem e]gelellloia—y-11-1— 


you can be sure with Fluor. A key in- 
termediate unit, it efficiently converts 
heavy oils to gasoline fractions in their 
high-octane gasoline production. 
Completed on schedule despite high- 
ly unseasonal weather, this efficient, 
modern processing unit is typical of 
Fluor’s 65 years of demonstrated de- 
pendability. It shows why, in the pe- 
troleum, chemical, petrochemical and 
chemical-fertilizer industries and in 
the generation of electric power, more 
and more firms are turning to Fluor 


for both engineering and construction. 


ON SCHEDULE COMPLETION of Salt Lake 
Refining’s Catalytic Cracker wae accom 


. : plished by Fluor in apite of heavy, out-of 
Engineers « Constructors season snows. 


The FLUOR CORPORATION, Ltd. 


2500 South Atlantic Blud., Los Angeles 22, Calif. « Offices in Principal Cities in the United States & Canada 


, Os ’ 
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You wouldn't 


carry water 


in goat skins... 


i. el 
(ie 


a 


...50 why ship liquids the old fashioned way? 


SWITCH TO SHIPPERS' CAR LINE FOR MODERN TANK CAR SERVICE 


Shippers’ Car Line is the exclusive eering and a nationwide network of 
sales agent and lessor of the ACF- car repair shops to assure modern, 
buile DURADOME tank car. When efficient maintenance. Contact your 
you buy or lease from Shippers’ you Shippers’ representative for all the de- 
get the finest tank cars available to tails of modern tank car service—devel- 
day. What's more SHPX tank cars oped through more than 35 years ex- 
comprise the most modern fleet in perience in the leasing, operation and 


Operation backed by ACF engin- maintenance of tank cars for industry 


SHIPPERS’ CAR LINE CORPORATION 
A whsidiory of G C ff INDUSTRIES, tncorporoted 
30 Church Street, New York 7, N. Y. 


CHICAGO, I . 4OUSTON * SAN PA 5 CA ° mM TON . Ss’ ST it . MACK VER Age * TULSA. OKLA . 
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SPECIAL PRE-PUBLICATION OFFER SAVES YOU $2.50 


Petroleum Refining With Chemicals 


By Vladimir A. Kalichevsky and Kenneth A. hob: 


By arrangement with the publishers we can offer you this important 


A) 
work on Petroleum Refining at the pre-publication price of S | 5 OO 
Regular Price 





This book ts a comprehen Ve up-to-date treat 
language the various problems encountered in 
About The Authors leum produc ts. Detailed explanations are wenoond 


chemicals and solvents, use of additives tor HmMpro 


VLADIMIR A. KALICHEVSKY 
, products, modern testing methods and their interpretati 


widely known tn the refining indus 
tr Author of many articles on petr A applied tO color ol petroleum oil i 
leur and a contributor to the RI lubrication, viscosit urface tension, vapor pre 
ol | 
FINER since 1944, his published flash pot, octane number. ete lhe exten ( 
work nclude several books on refin 
chevsky joined Union QOniul 
4, after completing 


on subjects covered ind the wealth of reference 
particular value 
deyree at Calhitornia 
of Technology. After some CONTENTS (condet ; 
1 1 research chemist with that of Extraneous Material mtu I shuation 
pal ind a similar position with Specific Gravity, Vapor Pressure, Aniline Point i 
Standard Oil Development Compan Compounds of Alkali Metals, Refining With Adsorben 
he became a section leader in the Re tion With Adsorbents, lon Exchans Avents, Disulfur 
Development department of of Sulfur Compounds, Solvent Refining, Types of Refit 
Vacuum Oil Company, In Petroleum Fuels, Solvent Extract Deasphaltin ind 
ed general supe Wax, Additives for Non-Viscous Petroleur braction 
the department. Since 1944, Oils, Anti-Detonating Characteristics of Fus 
. been consulting chemical en of Additives, Wax Modifies Lubricator 
r for Magnolia Index, Author Index, Subject Indes 


9) was nal 


KENNETH A. KOBI 
f chemical engineering 


t Semin. Sita tee alan tone Use This Coupon And Save $2.50 


lirector of the Bure 


u Chemistry which ts engaged in Act Now! Offer Expires April 15th 


on natural re 


My Check enclosed I do not pay posta 


lhis entitles me to aco tf Petroleum Re nue W 


pare public mon 
| t whict have ip 


PETROLEUM REFINER 
Name 














Company 
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Available in Copper, Brass, 
other Copper Alloys, and Aluminum 











AUTOMOTIVE 


Here, for the first time, is a combina- 
tion of tube and strip that is made 
from a single piece of metal! No 
joints! The product of intensive devel. 
opment by Revere’s Research and 
Development Department, which 
sought and found a brand new way to 
give American industry tube plus strip 
that is more economical to buy, more 
economical to work, stronger and 
more efficient in performing 1,001 
tasks. 

Remember Revere Tube-In-Strip is 
solid, not two strips welded, brazed, on 
bonded together. 

What does this mean to you’? You 
buy strip, fabricate it as you wish, 
stamping, bending or forming it, and 
then as a final operation inflation 
expands the integral channels into 
tubes. Expanding in the open, the 
tubes are round; by expanding intodies, 





AIR CONDITIONING 


the tubes can be made rectangular, 
fluted, half-round, hexagonal, et 

METALS: Copper, Brass, other Cop- 
per Alloys, Aluminum, many others 

ECONOMY: You save in first cost, 
and in fabrication. New and improved 
designs are made possible. The web 
between the tubes conducts heat 
faster. The vastly increased structural 
strength means you can use lighter 
gauges, saving in weight and in price 

The applications of this radically 
new, different and superior Revere 
Product are unlimited. We most 
proudly present Revere Tube-In-Strip 
to the designers and manufacturers 
of American Industry. The Revere 
Technical Advisory Service and the 
Research and Development Depart 
ment will gladly collaborate with you 
in taking full advantage of this mar- 
velous new material 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y 


Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton and Joliet, Ul; Detroit, Mich.; 
Los Angeles and Riverside, Calif; New Bedford, Mass.; Newport, Ark; Rome, N.Y 
Sales Offices in Principal Cities, Distributors Everywhere 


-— 


SOME OBVIOUS USES 
REFRIGERATION 


Condensers 


PROCESSING 





Evaporators 
Cooling Coils 
Cold Walls 

AIR CONDITIONING 
Condensers 


Evaporators 


HEAT EXCHANGERS 
Process Industries 
Chemical Industries 
Petroleum Industry 
INSTRUMENT LINES 
WATER HEATERS AND COOLERS 
Domestic 


Commercial 


RADIANT PANEL HEATING 
BASEBOARD RADIATORS 
AUTOMOTIVE 
Car and Truck Radiators 
Heating and Cooling Panels 
Transmission Oil Coolers 
AIRCRAFT 
SOLAR HEATING 
ELECTRICAL INDUSTRY 
Oil Coolers 
Gas and Fluid Heat Exchangers 
AUTOMATION 
Control 
Recording 
Metering 
FOOD PROCESSING 
BEVERAGE INDUSTRIES 
ARCHITECTURE AND BUILDING 
Structural 
Decorative 
Functional 
MANY, MANY OTHER APPLICATIONS IN 
EVERY INDUSTRY 








ARTISTRY 
IN STEEL:-:- 


stainless 
alloy 
clad 


carbon 


Skill with the torch, or any of a hundred dif- 


; , ‘ ferent tools of the trade—in steel fabrications, 
oil refining and chemical 0 


plant equipment — massive or small—is fairly obvious in the qual- 
fractionating towers, ity of the finished product. The extra touch of 
pressure vessels — 


) , Sun Ship’s professional skill—acquired through 
plate work — 


, ; years of countless difficult jobs—adds artistry 
special machinery — 


heavy industrial equipment—_-: .which is evident in product performances and 


stainless steel dependability beyond the demands of industry. 


= 
SHIPBUILDING & DRY DOCK COMPANY 
GINCE 1916) 


ON THE DELAWARE - CHESTER, PA. 


25 BROADWAY -. NEW YORK CITY 








Armstrong 
Armafiex, flex 
ible foamed 
plastic pipe 


insulation 


Armstrong 
Armaglas’* 
Insulations 
for lines and 


equipment 


1- 
ne 


Armstrong 
Insulcolor™ 
weatherproof 
coating in 


seven colors 


Armstrong 
LT Cork Cov 
ering, a new 
type cold line 


insulation 


Flexible pipe insulation 
goes on fast, requires 
no vapor barrier finish 


New Armaflex® pipe insulation stops conden 


29 


sation, increases efficiency of lines at 32° to 


200° F, 


seals out water and vapor 


Closed cellular structure positively 
Installed in one 
fast, easy step, Armaflex can be slipped on 


Flexible 


Armaflex follows contours of formed tubing 


pipes or tubing, or slit and cemented 
without any cutting or fitting. It resists most 
solvents oils and COTTOSIVE chemicals and IS 
Made 6’ long ‘and %” 
thick, for %*” to 3%” ID tubing and pipe 


self-extinguishing 


Armaflex is one of the quality products in the 
complete line of Armstrong Industrial Insula 
tions Armstrong also offers you a complete 
contracting service, geared to install these 
produc ts economically and efficiently 

For complete information on Armaflex, send 


for free booklet 


Insulations also 


Booklets on other Armstrong 
( hee k 


supplied on request 


the ones you want on the coupon below 


(Armstrong 
INDUSTRIAL INSULATIONS 


Armstrong Cork Company 
2003 Ream Ave 
Lancaster, Penna 


Please send me the free booklets checked 


Please have an Armstrong representative 
Name 

Position 

Company 

Address 


City 


bea AARK 
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Heavy-duty 


S compressors 


provide maximum efficiency in a 
WIDE RANGE OF APPLICATIONS 


... With unusual flexibility of 
drive and cylinder arrangements 





SINGLE STAGE for 
pressures 5 to 150 psi 





TWO STAGE for 
150 to 500 psi 


THREE STAGE for 
500 to 2500 psi 


DRY VACUUM PUMPS... 
single or two stage 


REFRIGERATION UNITS 
for ammonia or other refrigerants 


NON.LUBRICATED CYLINDERS 


for oil-free air or gas 








FR Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 





1-347 


COMPRESSORS CONDENSERS AIR & ELECTRIC TOOLS TURBO BLOWERS + 


40 For more data on advertised products, use Readers’ Service Cards, last page 








OVERHEAD MOTOR 


DIRECT-CONNECTED 
SYNCHRONOUS MOTOR 


STEAM DRIVE 





V-BELT DRIVE 


F YOU need a compressor for any of the 
following purposes you should consider the 
Type “ES” compressor...a standardized, yet 
extremely flexible compressor built by Inger- 
soll-Rand, the pioneer compressor builder 


@ To compress air or gas to any pressures be- 
tween 5 and 2500 psi, or for pulling vacuums 
(Stock cylinders are normally available for all 
frame sizes, see illustrations. ) 


© For capacities requiring from 7'% to 150 horse- 
power, (Six frame sizes are available.) 


@ For continuous full-load operation day after 
day, week after week 


® For handling poisonous, inflammable, or other 


gases where leakage must be avoided. 


@ Where compressed air or gases must be free 
of all traces of oil. (Type NL cylinders require 
no oil, glycerine, grease or water for lubrication.) 


@ Where a future change in pressure conditions 
may call for a change in cylinder sizes. 


@ Where power cost is an important factor. 


@® To act as an economical standby unit for 
larger compressors whose full capacity is not 
required at all times. 


PUMPS + ROCK DRILLS + GAS & DIESEL ENGINES 


PETROLEUM REFINER 








IN FOR A BIG HEAT-TRANSFER JOB 


... AND MANY YEARS OF SERVICE FROM 


CHASE’ ANTIMONIAL ADMIRALTY TUBE! 





Remove 988 Btu’s per pound of steam! Con- 
dense 1,046,830 pounds of steam per hour! 
Cool with raw lake water! That’s the job of 
a single-pass condenser for a Great Lakes 
power and light company. 

Tube dezincification is as much a problem 
in this heat-exchanger unit as it is in petro- 
leum refineries. But Chase Antimonial Ad- 
miralty was selected for the tubes in this 
installation with many years of trouble-free 
service anticipated 

You see, Chase Antimonial Admiralty con 
denser and heat exchanger tubes have virtu 
ally by 
dezincification. Perfect alloying and temper- 


eliminated tube failures caused 


The Nation’s Headquarters for Brass & Copper 
Atianta Baltimore Boston Charlotte Chicago 
Milwaukee Minneapolis Newark New Orleans 


Cleveland Dallas 


Philadelphia 


Cincinnati 
New York 


March, 1956—PerTROLEUM REFINER For more 


ing provide freedom from season cracking 
and permit easy rolling into tube sheets. And 
rigid quality controls at the mill assure tube 
as flawless as science can make it! 


Insist on Chase Antimonial Admiralty! 


Beaumont,* 


Tulsa** 


CHASE WAREHOUSE STOCKS 
Houston,* Los Angeles, New Orleans 


y **Handled by V 


Chases. 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


*Handled by Standard Brass & Mtg Co 


Denver Detroit Houston 


Pittsburgh 


Kansas City, Mo 


Seattle 


Grand Rapids 
Providence Rochester 


Indianapolis Los Angeles 


St. Louis San Francisco Waterbury 
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compressor designs also become 
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New automobile designs with startling advances in styling 

a, a) a] 
and performance present their appearance every year. Engines 
considered to be the last word a few short years ago, have 
been scrapped in favor of new models possessing greater 


performance and stamina. 


Isn’t there also a continuing need for improved compressor 


designs and performance ... don't they too become obsolete? 


obsolete! 


To avoid owning a new plant that is an antique before it starts up, 

be sure that you insist upon modern compressors. 

Clark is the only source of MODERN compressors that are specifically 
designed and built as turbo-supercharged units. 

This means high power output—up to 65% more, without cutting 
into overload capacity or safety factor. Furthermore, a LO—15% 
reduction in fuel consumption plus a 40% saving in cooling cost 

is a direct result of turbo-supercharging. 

Though Clark Model TLA and TRA Turbo-Supercharged compressors 
are modern designs, they have already been proved in numerous 
installations. They are built in 1100—3400 BHP models. 

If you would like further details on the advantages of buying MODERN 
turbo-supercharged compressors to match your other up-to-date 
equipment and facilities, call your nearest Clark office or write 


for bulletins No. 134 and 145. 


CLARK BROS. CO. * OLEAN, N. Y. 
One of the Dresser Industries 
Sales offices in principal cities throughout the world 


Uk.> 


Clark Model TLA-6 2000BHP 
Turbo-Supercharged, 2-cycle, 


gas-engine-drit en compressor 





Turbo-Supercharged Compressors 
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He skipped 
&) the same 2 valves 
©) again today 








Both are still in adjustment. Still no leaks, not even at the shank! Both 
are OIC plug valves. If he’s curious enough to dismantle one, he’ll see 
the OIC gland and O-ring construction that saves him time and cuss- 
ing. It’s different from other plug valves he’s seen, 

Three efficient seals prevent shank leakage on OIC plug valves. 
Concentric grooves machined into the gland liner form a “labyrinth” 
seal. ‘The liner also retains an O-ring in contact with the plug’s top 
face for a second positive seal. And resilient packing between gland 
and gland liner forms the third seal. 

But the maintenance man measures design by results. OIC plug 
valves get his O. K. because they stay in adjustment a long time without 


leakage However, if you are interested in the ex« lusive gland design and 


crs ¥ 


. | 


construction of these OIC plug valves, write for specification literature. 


' The Ohio Injector Company * Wadsworth, Ohio 


FORGED & CAST STEEL, LUBRICATED 
\, A LV E 5 PLUG, BRONZE & IRON VALVES 


— / 
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Don’t Buy Any 


Tractor Mounted Back-hoe 
Until You See 
The New 1956 


Sherman Power Digger 
at Your | 


Ford Tractor Dealer 





ALL OVER 
THE WORLD 


A. P. GREEN 


Serves the Refinery Industry 


with a Complete Line of 
High Quality Refractory Products 


Throughout the world, the refinery industry relies 
on A. P. Green high quality refractories for 
dependable service in thermal and catalytic cracking 
units, heaters, boilers, stacks, etc. 


A world-wide network of A. P. Green distributors 
is always ready to help you select the right refrac- 
tories to do the best possible job... at the lowest 
cost. Regardless of location, A. P. Green refractories 
reach you quickly, safely, exactly as ordered. 


ad 2 Green 
REFRACTORY 
PRODUCTS 


A. P. GREEM FIRE BRICK COMPANY 
Mexico, Missouri, U.S. A. 


PLANTS: Mexico, Mo. » Woodbridge, N. J. + Sulphur Springs, Texes 
in Canada: A. P. GREEN FIRE BRICK COMPANY, LTD. 
Toronto 15, Ontario 


For more data on advertised products, use Readers’ Service Cards, last page 





Worthington QR “Can” Pump WE’VE 
LICKED THESE 
REFINERY PUMP 
PROBLEMS: 


Space 


NPSH 


Vibration 


The toughe st proble ms in verti il process 
pumps have been licked in the Worthington 
OR Vertical construction requires minimum 
NPSH and pace. Smoothest performance 1s 
assured by propel ind conservative cde ign ol 
all running part ind nozzle head Lhe quict 
pe rlormance and long opel iting life of the OR 


are une quale d 


1. Driver can be \ j On yal motor, ver 
tical turbine or ght at pie peat vith haft 
extension threaded and keyed for driver-half 
coupling 
Worthington rigid idyu table coupl 
type hown furnished with mechanica 
facilitate mamtenance 

vailable with mechanica 
box for packing 


Nozzle he id ind uctiont ink ott ib cate d teel 


Flanged type bow! ‘ h why trength cast ion 


with enclosed impel ind one piece hatt 


his t tage impeller an uctio ell ce igned 


for NPSH requirement 


In every point of operating efficiency, the 
Worthington QR Vertical Process Pump has 
proven superior lalk to your Worthington en 
pineet about your pump requirements Worth- 
ington Corporation, A& SP-Pump Dept., Se 


tion C.6.2, Harrison, N J. 
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Fishing rods are one of 
many glass products’ that 


originate in chemical plants where 


iS es i Glass fabric for 
the basic ingredients are handled by fishing rods is rolled 
around a tapered 
ve ee a > » ina . : steel form and heat-bonded 
Wilfley Acid Pumps. These highly agp ag 
removed, creating the 


efficient pumps operate without tubular glass rod blank. 


attention, delivering trouble-free per- 


formance on ‘round-the-clock schedules. Let 
Wilfley reduce your pumping costs and 
increase production. Available withg 


~ 


of the machinable 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM Ry FINER 
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EPON RESIN does it! 


New Internal Coating 


protects pipelines 


against corrosion 
by crude oil, 


36” pipe to be laid by Transcontinental Gas Pipe Line Corp. being coated 


Paint and Lacquer Co 


salt water, gas 


Iwrernat CORROSION of gas pipe 
lines has long been a costly main- 
tenance problem. The solution is an 
Epon resin coating that stands up 
to corrosives, that does not flake or 
peel off, that can be readily applied. 


Such an Epon resin-based enamel 
is now going to work in nearly 300 
miles of line for Transcontinental 
Gas Pipe Line Corp. 


It’s a one-coat, amine-catalyzed 
system which, cured at atmospheric 
temperatures, gives the performance 
of many baked finishes never before 
obtained with any other cold-cure 


with Copon, containing Epon resin 


Copon is manutlactured by Coast 


Houston 


Stock of 36” pipe, lined with Epon resin coating, to be used by Transco, 


coating. The Epon resin liner has 
complete adhesion to metals and 
extreme resistance to corrosion that 
keeps gas free of rust and pipe scale. 


If you need a paint that lasts 
longer, that has excellent adhesion, 
resistance to abrasion and impact, 
ability to withstand a wide range 
of temperatures, humidity and cor 
rosive atmospheres ask for Epon 
Call on 


offices for names of suppliers. Write 


resin coatings. our sales 
for the full Epon coatings story in 
the brochure, “‘Planning to Paint a 


Pyramid?” 


Epon resins are the epoxy polymers made exclusively by Shell Chemical Corporation, 


March, 1956 


PETROL} 
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“ 


SHELL CHEMICAL 
CORPORATION 


Chemical Partner of 
Industry and Agriculture 


380 Madison Avenue 
New York 17, New York 


Atlanta + Boston + Chicago 
Cleveland + Detroit - Houston 
Los Angeles - Newark - New York 

San Francisco + St. Louis 
IN CANADA 

Chemical Division, Shell Oil 

Company of Canada, Limited 
Toronto + Montreal + Vancouver, 
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BASIC 60000 
PNEUMATIC CONTROLLER 


The basic controller provides versatility 
by combining proportional, differential- 
gap and on-off control, each with reversi 
ble action, in One instrument. Subassem- 
blies may be installed to add the functions 
of reset and derivative. The exclusive These are the functions you can Time Schedule may be added tu 
perform. Pneumatic Set may be position set point in 


; accord 
gimbal unit enables you to select type of 


added to provide pneumatic ance with a process-time schec 
positioning of the set point. Re ule. Cam operation and cha 
mote Operation uses Output pres record are in same 
proportional band wheel. Large knurled sure from another controller, a Separate cam drive 


control and action and to adjust propor 


tional band with one simple setting of the instrument 


permits re 
, . transmitter or a manually ad cording two or more cycle 
knobs facilitate adjusting set point, reset a g 


justed loading regulator during one chart rotation 
rate and derivative time. All settings are 


made without disturbing the chart 





THE VERSATILE 60000 
ADVANCED LINE OF MASONEILAN CONTROLLERS 


Complete series of pneumatic controllers features 


accuracy, dependability and simplicity — low over-all cost. 


The answer to measuring or controlling your tions can be performed, separately or in com- 
process can very likely be found in these _ bination, using this advanced 60000 series. 
Masoneilan Controllers. Many different func- The features and flexibility are noteworthy : 


Unit subassemblies for independent servicing or interchange. 
Gimbal unit provides four combinations of primary and feedback motion. 
All air passages manifolded — with plug in connections for all pneumatic units. 


Modern design, tailored appearance — easy to mount and to service; recording or 
indicating types. 


Select the right combination for your process in dependable performance. Contact the 
control from the variety of models shown Masoneilan representative nearest you, or 
here. Then, plan to standardize on this write: 

advanced line — it will save you money on Mason-Neilan Regulator Co., 1182 Adams St., 
over-all instrument investment and pay-off Boston 24, Mass. 


ORB 
MASON-NEILAN 


Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago «+ St. Louis « Tulsa 
Philadelphia + Houston + Pittsburgh + Atlanta + Cleveland + Cincinnati + Detroit + San Francisco 
Boise + Louisville + Salt Lake City + El Paso + Albuquerque + Odessa + Charloue + Los Angeles 
Corpus Christi »« Denver + Appleton + Birmingham + New Orleans + Dallas + Seattle 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


Differential mechanism is added The Dual Selector Controller Dual 
tO position set point by one of consists of two complete con 


Controller has two com 


plete units, including primary 


two similar variables between trol mechanisms which actuate elements, in one case. Controls 


which a differential is being a common pilot interchange two similar or dissimilar vari 


maintained by controller; or by ably, according to process re ables and either or both may be 


one of two dissimilar variables quirements, It is used where recording or indicating. Duplex 


between which the controller is two related variables may be 


maintaining a relationship controlled by a single valve 


Controller has two mechanisms 
but one primary clement May 
be two controllers or controller 


and transmitter 





6-B DISTRIBUTORS 
Amarillo, Tex... DRake 3-5563 
Atlanta SYcamore 4-9511 
Billings, Mont 9-2419 
Birmingham, Ala... 4-6722 

4-5461 
Brookline, Mass. 


LOngwood 6-8381 
Buffalo, N.Y PArkside 3710 


Charleston, W. Va 3-9467 
Charieston Hts.,$.C.. . 4-5973 


Chicago. ..WAterfall 8-6135 or 
FUiton 5-0550 


Cincinnatl, . .CHerry 1-7435 
Cleveland. . . Skyline 1-4200 
Columbia, $C... 2-3361 
Columbus, Ohio . FAirfax 6033 
Dallas, Tex, .. PRospect 7300 
Bavenport, lowa 2-6205 
Denver, Colo CHerry 4-6569 
Detroit... TAshmoo 5-6000 

Ei Pase, Tex. PRospect 2-7491 
Farge, 4.0... 4411 

Ft. Smith, Ark. . SUnset 3-1155 
Ft. Wayne, ind, _ ANthony 8482 
Ft. Worth, Tex. . FOrtune 4827 
Greensbore, N.C... 2-5250 
Gulfport, Miss... 3866 
Houston... JAckson 9-4649 
indianapolis. ..MElrose 5-3451 
Jackson, Miss... 3-3597 
Jacksonville, Fla. . . 6-7636 
Joplin, Mo... MAytair 4-4366 
Kansas City, Mo. .GRand 1-0700 
Little Rock. . .FRankiin 2-7221 
Los Angeles. . ANgeius 3-6961 
Lewisville... JUniper 4-7845 
Memphis. . . JAckson 6-7321 
Miami, Fla... 65-2595 
Nashville, Tenn, . . 4-6661 
New Haven... MAin 4-7682 
New Orieans, La... CAnal 7781 
New York. . WOrth 4-8550 
Oklahoma City. . .REgent 9-2825 
Omaha, Nebr. . . ATlantic 1155 
Philadeiphia. . .GArfield 6-8240 
Pittsburgh. . .CHurchill 1-7100 
Phoenix, Ariz. . . Alpine 4-764 
Raleigh, N.C... 2-3501 
Richmond, Va. . . 82-6748 
Rockford, Wi... 2-3711 

Sait Lake City. . Elgin 9-1966 
San Antonio. . . TAylor 2-1509 
San Francisce. . .SUtter 1-5967 
Savannah, Ga... 62461 
Schenectady, N.Y... 78770 
Seattie, Wash. . . SEneca 7250 
St. Lowis. . .CHestnut 1.0445 
St. Paul. . .Midway 6-7865 
Syracuse, N.Y... 73-0216 
Tampa, Fla... 4-4911 

Tulsa, Okla... CHerry 2-3145 
Tupelo, Miss... 2245 
Washington, 0. C.. . AD 4-1928 
Wichita... AMherst 7-7195 


See our catalogs in 
Sweet's Architectural & 
Piant Engineering Files 


GUSTIN 


For more data on advertised products, use Readers’ Service Cards, last page 


It’s a **snap”* to insulate 


© Ni\De(@)) 
Steam-Traced lines with C 


. and it’s a ‘‘snap’’, too, to insulate fittings, bends, couplings, cast iron pipe—any 
irregular piping. 


Snap*On is a flexible, resilient, one-piece pipe insulation molded of fine glass fibers 
that actually snaps on the pipe. Made in sizes up to 33” |. P. S. and in sections 6 feet 
long, Snap*On cuts the cost of insulating big pipe to a minimum. Once on the 
Snap*On’s flexibility prevents cracking under thermal contraction and expansion 


pipe, 


Snug fit and easy application are by no means the only reasons why you'll want to 
use Snap*On for both hot and cold piping. Thermally, it is superior to any other pipe 
insulation on the market. It’s clean and dustfree. It’s attractive, easy to finish. And 
Snap*On is as permanent as a pipe insutation can be, yet can easily be removed and 
reused. If you can’t say as much for your present pipe insulation— 

CALL YOUR LOCAL SNAP’ON DISTRIBUTOR TODAY 
(HIS PHONE NUMBER IS IN THE ADJOINING COLUMN) or 
WRITE FOR YOUR COPY OF NEW SNAP*ON BROCHURE 


SPIN PNBON Angin Cnn 


242 W. 10th St., Kansas City, Mo. 


PETROLEUM REI 
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ETHANOLAMINES 


Treating gas with mono or diethanolamine? Allied’s Orange, Texas, plant—most modern 
in the industry—can supply you with ethanolamines consistently above standard specifi- 
cations. Shipments in tank cars, tank trucks or 55-gallon drums available from Orange 
Texas. Nationwide stocks for delivery by tank truck and 55-gallon drums. Phone o1 


write for samples, quotations, literature, technical service with no obligation 
Dept. EA 2-21-1 
llied 
ie 
aYnalisel oIViSil Ethanolamines + Ethylene Oxides Ethylene Glycols+ Urea+ Formaldehydes U. F. Concen- 


trate— 85 +¢Anhydrous Ammonia+sAmmonia Liquors+Ammonium Sulfate +Godium Nitrate 


¢ Methanol « Nitrogen Solutions « Nitrogen Tetroxide « Fertilizers & Feed Guppiementse 


40 Rector Street, New 
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1? Reasons why you can’t 
ROCKWELL- 


The Rockwell-Nordstrom valve -the original valve than Rockwell-Nordstrom. Yet you 
lubricated plug valve-—has been copied often pay no more (often less) than the price of 

. but never equaled. Its leadership has been _— ordinary valves—and you get longer service 
proven through 40 years of outstanding life and lower end cost than you ever thought 


service in the petroleum, gas, chemical and possible. Available in a complete range of 
process industries. sizes and pressure ratings in semi-steel, stain- 
Look at the twelve Rockwell-Nordstrom less and corrosion resisting metals. Rockwell 
valve features shown on these pages. They Manufacturing Company, Pittsburgh 8, Pa. 
are the reasons why you can’t buy a better Canadian Valve Licensee: Peacock Brothers Ltd. 














ty mete 


Screwed Gland Type 


“Sealdport’’* Surrounds Ports with Lubricant Pressure. ‘‘Sealdport’? grooves at 
both aide of the plug give complete shut-off in either direction. In the closed posi- 
tion, the ports are completely surrounded by a sealing lubricant film. When turning 


the plug, grooves exposed to the line fluid ports are automatically disconnected. 
* Registered Trademark, Rockwell Mfg., Co. 








\ a Positive, Quarter-Turn, Rotary Act The tapered rotary principle is the simplest, 

2 ™ Ve a most positive valve action seni, The taper of the plug and seat maintains an 

2 (xo, Vi% a /) intimate working contact between the two parts at all times. Quarter-turn opera- 
™ SA | tion is from two to five times faster than ordinary valves. 

















na Une } e Corr n and Er Corrosive and erosive elements 

(LAST? can wreak havoc on exposed valve seats. But in a Rockwell-Nordstrom valve the 

3. | ( ) }* seat is never exposed. Material touching the plug in the closed position is scraped 
r /\ off when the plug turns back to open position. Critical seat areas are completely 


sealed by pressurized lubricant. 










ete There are only three basic parts comprising the 

ima a \ standard Rockwell-Nordstrom valve (1) body, (2) cover, (3) plug... the only 

a movable member. It is a mechanical axiom that “the fewer the parts, the fewer 
Ne the repairs.”’ 





buy a better valve than 


Pear erorn 


The Hypreseal stem is entirely independent of the 
tapered valve plug except by a floating equalizer ring. The stem has a long threaded 
engagement in the neck of the valve body to carry the outward line pressure thrust 
and seals against leakage without excessive friction of deep stuffing boxes. ‘The stem 
thread is lubricated and sealed by lubricant from the chamber surrounding the 
equalizer. Injection type packing prevents escape of lubricant around the stem. 





In Rockwell-Nordstrom valves the plug has a small, but 
highly important, degree of resiliency. This prevents binding, allows the lubricant 
“jacking” action to function properly, and avoids unseating which would result 
in loss of lubricant, seat exposure or damage 





The shoulder type of stem seal is used in preference to conventional 
stuffing boxes. It is compact, produces a minimum of friction, and combines the 
functions of stem seal and thrust bearing. 





The interior of Rockwell-Nordstrom valves presents 
an unbroken line devoid of crevices for any lodgment of line contents. Flow 
characteristics are designed for minimum pressure drop. 





The Rockwell-Nordstrom Hypreseal is the only valve 
that can be repacked under any line pressure and in any position. This eliminates 
shutdown of the line. No packing gland or stuffing box is used. 





Rockwell-Nordstrom valves are the only type 
of valve that can be fully adjusted and lubricated in service. In any operating 
position the plug can be jacked from its seat by a few turns of the lube screw or 
by injections with a lubricant gun. 





Either W { / Rockwell-Nordstrom valves are not restricted 


to one-way flow. There is no single “‘pressure side’’ requiring a specified end to go 
on the upstream side. Since the Rockwell-Nordstrom non-wedge action and transfer 
of plug pressure to the lubricated seat allows operation at any pressure differential 
within its range, galled or frozen valves and by-passes are eliminated. 





Compare the overall dimensions of 
Rockwell-Nordstrom valves with any other type of valve and note the saving in 
space. For most Rockwell-Nordstrom valves the space occupied is little more than 
the diameter of the line pipe flanges. 





ROCKWELL- 


Lubricant Sealed for Positive Shut-Off 


40" YEAR 
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Scarcity Accents the Importance of Quality... 











So You Have 


an Important Stake 


in J&L Research 








Every man who buys or uses or 
is interested in the use of A.P.I. 
Tubular Products can observe 


the results of J&L research. 


It is reflected in the adaptability 
and useful life expectancy of 
every length of J&L pipe, seam- 


less or welded. 


It is reflected in the excellence 
of the technical services of J&L 
Supply Men actively and enthu- 
siastically interested in helping 
you get maximum dividends 


from your pipe investments. 





: 
%, Sones ¢ Laughlin 


warehouse! SUPPLY DIVISION -Tulsa 
N ha N TEC IA N ANA A 
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TAXES .. . earned by brick 


If you own securities if you're paid a vast range of applications. To provide them 
salary if you earn commissions... no in almost infinite variety and enormou 
matter how you make your income, the quantity, Grefco employs extensive research, 
starting point is brick. Refractory brick maintains the world’s most modern refra 
. oO inn! lete 
Refractories, the industry behind industry tories laboratory, and supplies a Complet« 
" . ry » t "7 i ) 
Refractories that contain and control flame Refractories Service from strategically | 
the flame that produces metals, glass cated plants, both here and abroad, that 
paper, rubber, oil, cement, power, trans draw on the world for material 
portation. Everything that’s made or moved 


1 Compl te Refractorie Service 


requires them. GENERAL REFRACTORIES COMPANY 


But those requirements vary ... vary over a Philadelphia 


SEND FOR THE MOTION PICTURE: THE GREFCO STORY 


It is a beautiful 16 mm. motion picture in full color 
and sound which relates the fascinating and little 
understood story about the refractories industry 

the industry behind industry. Viewing time is 26 
minutes. If you would like to show it to executive, 
employee, social, church or other groups, a re- 
quest on your letterhead is all that is necessary. 


Address General Refractories, Philadelphia 2. 


Lr) 
rr 
— 
rr 
i — | 
= — 
| cee 
=) 
rr 
— 
a = | 
_ 
a 
seo 
| 
= 
rr 
cm 




















and Oil Refineries (Australia) Limited. 
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Australian Refiner Reports on 3 Years 
Operation of UOP Platforming Unit 


By E. R. Griffin 


General Manager 


Bitumen and Oil Refineries (Australia) Limited 


Matraville, New South Wales 


I ORAL has the distinction of being 

the first refiner outside the American 
continent to install a UOP Platforming 
unit, and in more than three years it has 
operated absolutely 
trouble-free. Since 
it went on stream 
in July, 1952, it has 
been shut down 
only forinspections 
and for cleaning or 
changing catalyst 
In our opinion, 
this remarkable 


record was not 





only achieved 


E. R. Griffin 


because of careful 
operating control, 
but reflects, as well, the sound 
processing techniques of operation pro- 
vided through the application of UOP 
fundamental basic research and a well 
designed and engineered process. 

Ihe unit at our refinery set a world 
record for catalyst life, the first charge 
having lasted for nearly two years. It 
was dumped on July 1, 1954, having 
processed 253 barrels of charge per pound 
of catalyst. A Platformate yield of 94.1 
per cent, based on reactor charge, was 
realized over the entire run and at the 
time of dumping, it was still making the 
12 octane (motor method) standard 
grade of motor fuel called for in the 
local market with the addition of only 
1.2 cc. TEL. Making such an octane 
proved to be an easy job for the Plat 
former even though Middle East naph 
thas, processed in the unit, generally 
are among the least desirable charge 
stocks for catalytic reforming operation: 

Now, the standard grade motor fuel 
has been increased to 79-81 (research) 
and a premium grade of 90 research 
octane has been introduced, both of 
which are being produced by the Plat 
forming unit without difficult 

The decision to install the Platforming 
unit, which had an original design capac 
ity of 1,500 barrels per stream day, 
came after an exhaustive investigation 
in which it was determined that thi 
process would give us the flexibility we 
needed in the selection of a charge stock 
Our refinery in Sydney then consisted 
of a 5,000 B/SD two-stage distillation 
unit and an asphalt converter unit 





A synthetic crude oil, to which was 
added a small quantity of cracked gaso 
line, was obtained from the Persian Gulf 
area for processing into Diesel oil, fuel 
oil and various grades of asphalt. The 
gasoline was distilled and sweetened for 
sale in the local market 

Economics dictated that the process- 
ing of whole crude would be more prof 
itable than running synthetic crude 
because low octane straight run gasoline 
obtained from whole crude could be 
upgraded in octane by catalytic reform 
ing with much higher yields than could 
be obtained by conventional thermal 
reforming, which was expensive and un 
suitable for our requirements 

Having decided to install Platforming, 
we asked UOP to send an engineer to 
Australia to assist us in planning for 
the construction of the unit. Engineering 
detailed drafting and purchasing of items 
not readily obtainable in our country for 
erection of the Platformer were handled 
by UOP, which licensed the proces 
Retinery personnel built the unit 

We decided in 1954 to expand our 
refining facilities and improve the 
quality of our other petroleum products 
After discussions with UOP on the best 
course to follow, we concluded that the 
Unifining process would be most adapt 
able to our needs Universal wa re 
quested to prepare the engineering and 
detailed drafting and to purchase hard 
to-get items as well as to prepare the 
design and engineering for revamping 
the Platformer to increase it capaci 


to S00 B/SD,. and to prepare the 


proc designs tor a 10,000 B/SD Lop 
ping plant 


Exhaustive work in Universal's labo 


ratories resulted in the design of a “tailor 
made Unifining unit which processe 


a combination of Diesel fuel and ar 


matic light oil produced fron an oil va 
plant located in Syd Ihe Unitinu 

unit has made BORAL one of the first 
refiners in the world to offer Diesel fue 


purified by the use of hydrover 


In conclusior A vould like te iy 


that our association with UOP not only 
has enabled us to keep abreast of the 
most modern refining technique put 
it has made available to us technical 
know he wi ic! ! i pre ed 


invaluable 





DOWN UNDER 

BORAL USES UOP 
PLATFORMING TO PROVIDE 
AUSTRALIAN MOTORISTS 
WITH HIGH QUALITY 
MOTOR FUEL 


Jesigned, engineered and licensed by 


UNIVERSAL 
OIL PRODUCTS 
COMPANY 


30 ALGONQUIN ROAD 

DES PLAINES, 111.,,US.A 

Forty Years Of Leadership 

In P lroleum Kefinineg Technology 





more and more refineries find 


new KEY type 5000 fitting right 


for their heaters... 


These outstanding companies 
among many now served by 
newly developed refinery fitting... 


CANADIAN OjIL COMPANIES, LTD. 

THE DERBY REFINING CO. 

EASTERN STATES PETROLEUM CO., INC. 
ESSO STANDARD OIL COMPANY 

GULF OIL CORP 

LEONARD REFINERIES, INC. 

MAGNOLIA PETROLEUM CO. 

RICHFIELD OIL CORP. 

SOCONY MOBIL OIL CO., INC 

STANDARD OIL COMPANY OF CALIFORNIA 
THE TEXAS COMPANY 

TIDE WATER ASSOCIATED OIL COMPANY 


SINCE 


P. 0, BOX 494-£ EAST ST. LOUIS, ILLINOIS Ji———— 


DISTRICT OFFICES: NEW YORK 


For more data on advertised products, use Readers’ Service Cards, last page 








Introduced recently, this new Type 5000 Fitting 
by Key Co. has achieved almost overnight 
recognition and acceptance by the refinery 
industry. 


Most prominent feature of the Key 5000 Type 
Return Bend Fitting is its simplicity. With two 
series available of nine fittings each, the 18 
fittings contain only 26 parts instead of the 
conventional 72 in other fittings of this type. 


This reduction in the number of parts—made 
possible by the fittings’ high degree of inter- 
changeability—permits substantial lowering of 
inventory and inventory cost. 


Write today for detailed information and prices 
on this unique fitting. All parts, exclusive of the 
body casting, are available for immediate ship- 
ment from stock. 


MANUFACTURERS AND DEVELOPERS OF PRODUCTS FOR HIGH 


TEMPERATURES AND PRESSURES 


ION OF (..C.f- INDUSTRIES 


ORPORATEDO 


¢ CLEVELAND ¢ CHICAGO e¢ TULSA « HOUSTON « LOS ANGELES 








MIXING VESSEL 


CESSING 


te a Se 


vomnex NOUBLE MOTI 


ells 





Double motion drivehead, an exclusive Struthers 
Wells design. Horsepowers from 2 to 150. Fur- 
nished with sealing devices when used on pressure 
ketties. 


Ketties can be open fiat top, or dished and flanged 
closed top for working pressures as high as 300 Ibs. 


Sweep and paddle arms are pitched to create flow 
of material throughout kettie—preventing strati- 

tC] fying of the mix. Scraper frame and paddie arms 
can be of welded design or bolted for easy removal 
when vessel is equipped with a cover. 


Scraper blades are advanced hinged type, which For speed, economy and dependability—specify the Struthers 
ee tg. ——- ection on 98% of the = Weais Double Motion Mixing Vessels—for processing greases 


and other heavy viscous materials. Our extensive machine 
Mixer can be fabricated of steel or special alloy h d fab t facilit 7 I j th f 
$0 moet epedifentions. shops and fabricating facilities—combined with years o 


engineering experience in designing all types of agitating 
Ketties furnished with jacket or unjacketed for l bl t f = tf 
possible direct fire application. vessels, enable us to furnish mixing equipment for any 


material, to your most rigid specifications. 
For intricately designed or standard mixing equipment— 


STRUTHERS WELLS PRODUCTS think first of Struthers Wells. 


PROCESSING EQUIPMENT DIVISION 
Crystallizers . . . Direct Fired Heaters 
Evaporators . . . Heat Exchangers . . . Mixing 
and Blending Units . . . Quick Opening Doors 

. Special Carbon and Alloy Processing 


omen eee, se~ | STRUTHERS WELLS Corporation 


FORGE DIVISION 


Cronkshofts . .. Pressure Vessels . . . Hydraulic 
Cylinders . . . Shafting . . . Straightening ond 
Back-up Rolls 


MACHINERY DIVISION 
MACHINERY for Sheet and Structural Metol : 
Forming Tangent Benders . . . Folding 
Machines . . . Roller Table and Tumble Die WAR Pp EN, PA. 
Bending Machines .. . Press Brakes . . . Punch 


ing and Notching Machines .. . Forming Dies PLANTS AT WARREN, PA. AND TITUSVILLE, PA. 
Offices in Principal Cities 
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Here’s why this PETROCHEM 
fire hose is on guard throughout 


this D-X Sunray refinery 


Get acquainted with your 
Quaker-QOuaker Pioneer dis 
tributor. You'll find him of 
real help—not only for your 
regular needs hut also in 
emergency situations requu 
img extra fastsupply Write for 
free brochure and name of 


your nearest distributor. 


This hose does more than fight fire. It fights off deterioration by oil and chemicals 
stands up to abrasion, resists weather and functions safely under high pressure 
Why? Because its oil-resistant Neoprene tube is enclosed in tough, wear-defying 
Du Pont Dacron impregnated with oil-proof Neoprene this provides a 
tough, light, flexible hose, resistant to oil, both inside and out. Actually this hose is 
so strong that it can take pressures up to 500 Ibs. and temperatures up to 300°F 
and so flexible that you can actually knot it. Easy to store, too! Either coiled 

or folded it takes little space. 

These are some of the reasons why D-X Sunray’s Oklahoma refinery has this 
hose the first made for oil and chemical industries, at all fire stations 
and why it will pay you to consider it in your safety planning. Complete Quaker 








K. PORTER COMPANY, INC 


For more data on advertised products 


Quaker Pioneer line includes hose for every purpose 


moulded rubber for every use 


H. K. PORTER 
RUBBER 
Philadeiphia 
PIONEER 


COMPANY, INC. 

DIVISION 

24, Pa. 
RUBE 


San Francisco 7, California 


use Readers’ Service Cards, last page 


belting, packing and 





REPORT FROM CONSOLIDATED CHEMICAL INDUSTRIES, INC. 
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Give your product a SAFE SENDOFF 
Use LHIMSAN LOADING ARMS 


Consolidated Chemical Industries is safety con 
scious! They use Chiksan loading arms for tanh 
car loading of sulphuric acid 

To assure complete safety in your loading opera 
tions, CHIKSAN manufactures loading arms and ball 
" | ts f th t Chiksan Swivel Joints rotate 360° in 1, 2 and 3 planes, 
Caring Swivel joints Irom ie Same Materials User handling air, hydraulics, fuels, oils, woter ond other fluids 
in the piping systems. Steel, malleable iron, nickel 
bronze, stainless steel and pecial alloys are used 
meeting most chemical requirements. CHIKSAN ball 
bearing swivel joints speed the loading and unload 
ing of both liquids and gases safely. Send for 


CHIKSAN lines and standard loading ar lesign 


your copy of our free « atalog which show moplet 


WRITE DEPT. 32 FOR CATALOG if / 
Mec 


A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


CHIKSAN COMPANY, Brea, California « Chicago J, Illinois « Newark 2, New Jersey « Well Equipment Mfg. Corp 


, (Division) 
Houston 7, Texos « Chikson Export Co Brea, California; Nework 2, New 


Jersey - ‘ of Conaeda, ttd., Edmonton, Alte 
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Pick a card 
.. any Card 


* * * On it you'll find the answer to a certain 
refinery tubing problem. These 24 different 
steel tube analyses are the result of over 60 
years of work and research in the refinery 
field. Each analysis has been developed to 


counteract specific refinery conditions rang- 
ing from corrosion to high pressures and tem- 
peratures. Each analysis has been tested 
again and again in actual refinery service so 
that our engineers know its exact capabilities 
and limitations. In addition to the two dozen 
analyses shown here, other chemical com- 
positions are available in tubular products, 
and a wide variety of temperature problems 
are presently under study. 

So pick a card—the analysis you think will 
meet your refinery tubing needs. But, to be 
Cp . sure before you order, contact us. We have a 

‘Mo 2CR, AL technically trained Mill Service Force avail- 
able to you for technical and operating as- 

TWO DOZEN DIFFERENT sistance in meeting your tubular require- 
NATIONAL TUBE ANALYSES: ments. This Force is also available for 
consultation in the field. We might be able 

Carbon 8 Cr, 1 Mo . 

eiiees, tthe 9 Cr, 1 Me to save you money by selecting a better alloy, 








1 Cr, “2 Mo 12 Cr at lower cost, to meet your problem. Service 
1% Cr, 2 Me 12 Cr, Al 


2 Cr, ‘2 Mo 17 Cr : 

2% Cr, 1 Mo 18-8 pipe. Let us hear from you. 

2'\2 Cr, ‘2 Mo, % Si 18-8 Ti 

3 Cr, 1 Mo 18-8 Cb 

5 Cr, ‘2 Mo 18-8 Mo 

5 Cr, ‘2 Mo 25-20 

7 Cr, ‘a Mo 3% Ni 

; a 7 mes oe 

8 Cr, la Mo 5 Ni Write to National Tube Division, United 
States Steel Corporation, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. 


is as much a part of our business as is selling 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


© NATIONAL SEAMLESS PIPE AND TUBES 
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K&M design features and production 
standards prove out.. 


Kieley & Mueller always invites comparison . . . because comparison alone 
points up the superior value of K&M Diaphragm Control Valves. 


First, compare response of the K&M fully molded diaphragm combined 
with the highest power factor in the industry. Compare the safety 
and convenience of the all steel topworks. And, compare materials, 
part for part . . . K&M furnishes—as standard without extra cost 
more parts manufactured of high-finish costly alloys. 


Then, compare K&M valves in service . . . side by side with any other 
diaphragm control valve. 


Keep your own maintenance records . . . and your own records will 
tell the K&M story. 


Send for your copy of the K&M Valve Data Catalog, Bulletin CV-53. 


78th Anniversary...Oldest U.S. Pressure and Level Control Valve Manufacturer 
diaphragm control valves 


KIELEY & MUELLER, INC. & 


64 Genung Street * Middletown, New York 


For more data on advertised products, use Readers’ Service Cards, last pag 








INTRODUCING 
| BIGELOW-LIPTAK’S 


we 


For High Temperature Applications 


Here's a job-proven idea which is designed to 
pare the costs of suspended furnace enclosures. 
It's used when temperatures are going to be high 
and when expensive special alloy supporting 


castings must be used. 


Two different castings are used. The first, an 


‘Y 
ant 


+. le 
= 


alloy clip casting is embedded in the tile where 


SS 
IS 


temperatures are highest. This, in turn, is fastened 





to a standard cast iron support. The design 


permits the most economical use of costly alloys. 








This is a Bigelow-Liptak BI-MET wall and it is 





another example of B-L's efforts to produce 





quality furnace enclosures at lower and lower 
q y 


initial costs. Remember: a suspended enclosure for 





a boiler, a refinery heater, or any other type of 
installation, will last longer, have less down time for 
repairs. That makes a suspended job the cheapest 
in the long run. Want to cash in on savings like 


The 414 inch wall these? Contact the B-L office nearest you. The 7 inch wall 


BIGELOW-LIPTAR (o:potation 


AND BIGELOW.-LIPTAK EXPORT CORPORATION 


2550 WEST GRAND BOULEVARD, DETROIT 6, MICHIGAN 


Ju Canada: BIGELOW-LIPTAK OF CANADA, LT0., “Zorente, Ontario 


ATLANTA @ BOSTON e BUFFALO e@ CHICAGO e@ CLEVELAND e@ DENVER @e HOUSTON e@ KANSA‘ | MO. @ | ANGELES e@ MIAMI 
e MINNEAPOLIS @© NEW YORK © PHILADELPHIA @ PITTSBURGH e@ PORTLAND, ORE. e ST. LOUIS PAUL @ SALT LAKE CITY e 
SAN FRANCISCO @ SEATTLE @ TULSA @ MONTREAL e@ SAULT STE. MARIE, ONT. © VANCOUVER © WINNIPEG 


for more data on advertised product use Reader ervice Cards, last pag« 
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nothing about this Paraxylene 
~ plant. It called for a unique process — 
rs ee eee pone Sak en 
Pe oth 6 i aie ; under almost time pressures, 
ee ey Task Force — the Key Man pope El 
s a ve ed the job. There was no waste motion in 
a Drafting geared itself to a back- 
. Equipment orders were placed early. 
; ; Usual “bugs” were anticipated — and ; 
tt = The plant wout “on tream” ahead of the client's fixed 
and first shipments were on their way 
well in advance of the contract commitments. Cost? 
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Foxy Fox was quite 
hungry and thirsty when 
he stole into a vineyard 
with its luscious grapes 
hanging high on 
a trellis. Again and 
again he jumped and 
snapped, only to fall 
short each time, Finally, 
fatigued, he sat back on 
his haunches and 
muttered Well, I didn’t 
want those grapes anyhow 
they're probably sour!” 





Moral: 
It is easy enough to say “sour grapes” to that which we cannot get. 
... but, there’s no cause for this to happen when it comes to the avail- 


ability of famous ADAMANT High Temperature Fire Brick Cement 
. or any others of the popular ADAPRODUCTS Line of Refractories. 


We have Distributors located in key spots throughout the country...1n 


Canada, too! Consult the yellow pages of your “phone directory oo « OF, 
write us forthe name and address of your nearest BOTFIELD Distributor. 


otfield 


ESTABLISHED 1907 REFRACTORIES 


ADAMANT and other ADA products 

















swanson and clymer sts. 
philadelphia 47, penna. 
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ORBIT ASA CLASS FORGED STEEL VALVES 
GIVE TROUBLE-FREE PERFORMANCE IN 
THE FOLLOWING SERVICES eee 


1. HYDROGEN = eevee 2 1223. HYDROCARBONS 
9 AMMONIA died ec) (Liquid or Gas) 
(Liquid or Gas) ae 5 A 4. BUTADIENE 


No Lubricant Required for Tight Shut-off. 


This feature is important on hydrogen lines of platforming 
units where contamination carry-over from valve lubricants 


can lower catalyst efficiency. 


Available in both Carbon and Stainless trim: Full Round 
Opening in sizes 1” to 4” Flanged and Screw End. Venturi 


Opening; Flanged only, sizes 2” to 6”. 
& § ) 


See 23rd Edition of Refinery Catalog or write for Catalog 56-4 


ORBIT 
\VAVES ORBIT VALVE COMPANY 


P. O. BOX 699 (For over 40 years) TULSA 1, OKLAHOMA 


March, 195¢ PeETROI \ -EFINER or more data « 


on advertised products, use Reader 





complete 
chemical 
plant... 


from origination of flow 
plans, to construction and 
operation is provided by 
the specialised Coniston 
service. The organisation 
provides the technical 
experience of leading 
sngineers at every phase 
of the contract, with 
facilities for detailed 
analysis of processes 
and complete 
co-ordination of all 
detail studies. If you 
have new plant in 
mind a sound beginning 
is to consult Coniston 
who will ensure a 


successful conclusion 
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CONISTON 


CONTROLLED BY 


THE 


CONISTON COMPANY 


CONISTON ENGINEERING CO. LTD 


EAGLE HOUSE, HIGH STREET, WIMBLEDON, S.W.19 


TELEPHONE: WIMBLEDON 8521 (PBX 
GRAMS: CONISTON TOOT LONDON (INLAND) CONISTON LONDON (OVERSEAS 
For more data on advertised products, use Readers’ Service Cards, last pags 





*  TUBE-TURN ‘and *@* 
Reg. U.S. Pat OF 


The complete line... 
for all your needs 


To help you in the fight 
on corrosion... 





2 jm of inert iron silicate distributed throughout high-purity iron 
make wrought iron tough and corrosion-resistant ... hence a desirable 
piping material for many applications where corrosion is a factor. In 
this material too, the “TUBE-TURN’* line of welding fittings is complete 

. all types, sizes and schedules for every job in wrought iron piping 

Here is another reason it pays to specify this leading brand! You 
get exactly what you need from more than 4000 items in all piping 
materials .. . available promptly from your nearby Tube Turns’ Distrib 
utor. He can save you purchasing time and delivery time, and give you 


more for the dollar with TUBE-TURN Welding Fittings and Flanges Available from your 


nearby TUBE TURNS’ 
Distributor 


le i A 





" : KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: New York « Philadeiphia « Pittsburgh «+ Cleveland «+ Detroit « Chicege + Kansas City + Denver 


Los Angeles © Son francisco © Seattle © Atienta + Tulsa « Houston + Dalles + Midiond, Texas 





TUBE TURNS? Cginooning Sowion 


helps you apply wrought iron fittings on jobs like these... 





Air Conditioning piping 
water line ! wn here 


wrought iron and TUBE TURN 


part of new au cond ‘ alla 


Hospital piping wrought iron col te Radiant Heating. Many 
high pre e conden P 

d harpe 

TURN 


nm pi im for these 
ter } wn here wel ft 
ter ewith TUBE TURN We 
nnex Building, Frankfort 
Bb. A Walterman Co, ¢ 


WROUGHT IRON 
FITTINGS : 
AVAILABLE FROM , i, 
YOUR NEARBY 7 f \ 
TUBE TURNS’ =e 


90° ELBOWS 45° ELBOWS 180° RETURNS TEES 
DISTRIBUTOR 


iD 


CONCENTRIC ECCENTRIC FLANGES 
REDUCERS REDUCERS 


**TUBE-TURN" and “tt” Reg. U.S. Pat. Off 


TUBE TURNS, Dept. Y-1 


224 East Broadway, Louisville 1, Kentucky 
Bullen Tl no W he | 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 


DISTRICT OFFICES: New York * Philadelphia * Pittsburgh 

Cleveland * Detroit * Chicago * Denver * Los Angeles 

San Francisco * Seattle * Atlanta * Tulsa * Houston 
Kansas City * Dallas * Midland, Texas 

















But the difference is obvious when 
you make up a Rockwood Union. 


It’s hard to tell the 
difference between 
the male and female 
aardvark 


ae 








Hardness Differential means... 


No galling in make up! 


The male seat of the new Rockwood 
Union #603 is specially heat treated 
to make it 150 Brinell harder than the 
female seat. This hardness differen- 
tial is the reason there’s no galling 
in make up and longer life for the 
joint. 

Even under difficult working con- 
ditions, Rockwood Union #603 gives 
you superior performance. And each 
part of the #603 is interchangeable. 

There’s another big difference 


that pays off, too! That’s exclusive 


“ Rockwoodizing”’ process that pro- 


tects the entire Union including 
threads, against corrosion. Add these 
big advantages to the fact that both 
seats are made of corrosion-resistant 
AISI molychrome steel, forged in 
place and bonded-locked under 
100,000 and 400,000 pound pressure 
and you'll know why you can’t buy 
a better Union. 

Get all the facts, mail coupon now 


ROCKWOOD SPRINKLER COMPANY 


Distributors in all principal industrial areas 


March, YO PETKOI 


e data on advertised products, 


e Readers’ 


ROCKWOOD SPRINKLER COMPANY 
943 Harlow Street 


Worcester 5, Mass © "y 


Please send me prices and further 
data on the new Rockwood Union 
603. | would also like the name of 


the nearest Rockwood distributor, 
litle 


Zone 


Service Cards, last page 





Fewer Parts 


Floorstand Motor Unit... control 
1, motor, limit switch and push 
utton station. 


Simple, durable mechanism of Chapman's Motor Unit 
Handwheel remains stationary during motor operation. 


IN CHAPMAN MOTOR UNITS 


Chapman's simple and rugged Motor Unit gives 
accurate, trouble-free control of large valves and 
sluice gates. It has approximately half as many 
parts as any other unit. Its simplified design, low 
speed motors and low-ratio, stubtooth gears com- 
bine to give positive operation without drift, in 


any position and under all conditions. 


Installation is fast and simple. The floorstand 
unit comes completely wired, ready to connect to 
leads. Limit switch has micrometer adjustment for 
exact pre-setting for seating tightness. Motor 
Units operate smoothly under the most adverse 
conditions. All units are weather-proof and steam- 


tight. Write today for new Catalog 51. 


The Chapman Valve Manufacturing Co. 
INDIAN ORCHARD, MASSACHUSETTS 


For more data on advertised products, use Readers’ Service Cards, last page 





A New 
Lightweight BS¢B 
Tank Vent And 
Flame Arrestor * 


FEATURES 
» 


... high capacity pressure and 








vacuum relief comparable to the 


flow of an open nozzle. 


The BS&B Type 76-17 Arrestor Vent 
...one seal only — flexible, ; 


positive, replaceable. 


The BS&B Type 76-16 Tank Vent 
... superior design and use of 1 lightweight ve evice ¢ 


quality materials have resulted eee ee 
in a lighter weight vent. sais’ al tenes heats: denies » 
* PATENT PENDING which holds the cover in ploce. Thee e 4 


The BS4&B Type 76-18 In-Line Arrestor 


Your BS&B Representative will be glad to give you 
detailed information. Or you may write to. . . 


LACK, IVALLS & RYSON,_ INC. 
Controls Division, Dept. 2-F3 
7500 East 12th Street Kansas City 26, Missouri 





Ross 
Exchanger 
protects | 
vital parts in 
Terry Turbine 








For more data on advertised products, use Readers’ Service Cards, last page. 


Slated for a petroleum refinery, this 600 hp Terry 
Turbine and Reduction Gear have been designed to 
drive an induced draft fan. 

To protect the gear teeth, journal and thrust 
bearings, with safe temperature lubrication, a Ross Type 
BCF Exchanger was installed as an original accessory. 
Kifficient oil cooling is assured! 

toss Exchangers are at work in refineries throughout the 
world. They are not only serving turbines and other prime 
equipment, but are individually engineered to serve the more 
specialized distillation units themselves. In fact, wherever 
there is a cooling, heating or condensing application, they’re 
the No. 1 choice of machinery builders and refiners, who 
want top thermal efficiency and ruggedness. 

Pre-engineered and fully standardized, Ross Exchangers 
are available in a wide range of designs and sizes to 
meet your needs, 


kor detailed information, write for Bulletin 1.1K5. 


ROSS HEAT EXCHANGER DIVISION 


of 
American - Standard 


1419 WEST AVENUE e BUFFALO 13,N.Y 
In Canada: Kewanee Ross of Canada Limited, Toronto 5, Oat 
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TAYLOR 


Sm §=PUT YOURSELF 
IN THIS 





...and ask yourself these questions 


is scanning and logging, as | understand it, Where can I see this unit in operation? 
economically justified ? We cordially invite 


Perhaps not, if you're thinking just of mechanical logging of plete data collecting system in operation, because we believe 


you to come to Rochester to see this com 


' 
all variables, which gives litthe more than an accurate historical that its many unique features do make it economically justified 
record of what has happened. But the new Taylor TRANS-SCAN- 
Your Taylor Field Engineer will be glad to make the necessary 
LOG System makes the operator more than a score-keeper. It 
arrangements. Inthe meantime, write for Bulletin 98268. I aylor 
enables him to instantly viswalize, evaluate and act upon every 
Instrument Companies, Rochester, N.Y., or Toronto, Canada 
processing irregularity as it occurs — without leaving his desk 


in front of the panel 


What effect would the TRANS-SCAN-LOG System have on 

my control room space and operator requirements? 

It will take approximately 60% of the space normally required 
by a standard graphic panel without scanning and logging 
The compactness of this “intelligence center’ enables oper 

ator to supervise a greater percentage of the process. Because 
the scanning and logging equipment is an integral part of the 
process control, one Operator can identify and correct any off- 
normal condition, as well as having a continuous trend record. 


f f 


' ) 
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The Grinnell Model R Constant-Support Pipe Hanger is 
available now in an extended range of sizes to provide 
completely overlapping coverage of loads from 47 ibs. to 
32,267 \bs-, and with travels up 6 15, New desig® 
modifications permit these hangers © 

minimum of headroom, ranging from 

out) for the largest size — down to 

smallest size. 

The Model R prov ides constant support which is mathe- 
matically perfect for all positions of travel. This constancy 
of support is maintained throughout the full range of field 
adjustability. Needle bearings minimize friction. 

Grinnell Constant-Suppor’s are individually calibrated 
to support the exact load specified. All Model R Constant- 
Supports have a full 70 percentage points of field adjust- 
ability built into them. No less than 107 of this adjust- 
ability 1s allowed either side of calibration for plus or 
minus change in load. Field re-adjustments are easily made 
by turning 4 single load adjustment bolt. 

Grinnell designs, manufactures, and distributes 4 com- 
plete line of pipe hangers and supports for every piping 
requirement. Grinnell maintains an experienced staff of 
engineers in the field — ready to assist yOu on the job with 


any piping problem. 








GRINNELL 


AMERIC 
A’S #1 S$ 
UP 
PLIER OF PIPE HANGERS A 
ND SUPP 
ORTS 


Grinnell C 

om 

pany, Inc., Providence, Rh 

pipe and tube fittings . — 


Grinnell Saunders d F g v 
iapnhragm vaives 


industrial supplies 


engineered 
ae pipe hange 
prefabricated piping gee 


oast-fo-CLoas wor ranch Ware us 
€ t-to-C t Net k of Bran ho es and Distributors 
Grinnell auto ' ' Pp ' y 
matic sprin | rotection systems ° : 
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Sinclair-BAKER RD 150 


ia ~—_REGENERATES IN SITU. .! 


By te 


The initial efficiency plus regenerative features of Baker's 
RD150 are unique and of major importance to the petroleum 
industry. RD150 assures greater yields at high octane levels 

. exceptionally long periods of operation . . . regenera- 
tion in situ! RD150 is a joint development of Baker & Co., Inc. 
and Sinclair Research Laboratories. It is presently being used 
by such companies as Sinclair, Socony and Pure Oil. 

The very extensive facilities for manufacture and refining 
in modern Baker plants, provide full assurance of prompt 
deliveries and service. 

Upon request, a Baker representative will be glad to give 
Prec Ken = rs you detailed information. 


a BAKER 


& COMPANY, INC. ow 


VL Ta AYA) 


113 ASTOR STREET 
NEWARK, N. J. 
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How to Set Down Only One Pound 
Of a Nine-Ton Load! syacoccone does it with 


Precision Hydraulic Control 


Take a good look at this remarkable demon- 
stration of Hydrocrane control, then picture a 
Hydrocrane at work for you. For setting 
beams or concrete slabs, pouring cement or 
setting a plate glass window any job that 
requires hairline control — nothing can beat 
the Hydrocrane in saving you time and money. 


The all-hydraulic Hydrocrane is an expert 
at working in close quarters, too. It has the 
shortest tail swing, size for size, of any revolv- 
ing crane, and its unique telescoping boom can 
reach out and poke a load into hard-to-get-at 
places. 

Contractors who own Hydrocranes call 
them, “the handiest machine we have.” You’ll 
say so too when you get all the facts from your 
Sucyrus-Erie distributor. Do it soon. 


SEEING IS BELIEVING! 


The experiments shown here were made with a 
standard 9-ton capacity H-5 Hydrocrane at 
Bucyrus-Erie’s test and research grounds near 
South Milwaukee. The sled and billets, being 
1 lifted, totaled 18,363 pounds when weighed on 

Hydrocrane’s control is so fine a certified scale. Note that this is the maximum 
rated lifting capacity for this crane — hardly 


favorable conditions for such a test! : 
9.ton load is lowered to ordinary 114H56 


that load movement can be almost 


ImMperce ptible to the eye. Here a 


household scale on table 


H-3 HYDROCRANE ©@ 4-ton, %-yard 





H-S HYDROCRANE ©@® 9-ton, '2-yard 








za Closer and closer it comes 3 Contact! And s0-0-0 easy a Now the operator “feathers’ 


No jerks just a carefully con that scale registers only one pound 


his control le vera hair, and lool - 
trolled movement as load nears of that big 9-ton load. That's pre the scale pointer moves to a pound 


scale cision control in action! and a quarter! 


For more data on advertised products, use Readers’ Service Cards, last pags 





Years of maintenance-free weatherproofing with jacketing 
of ALCOA ALUMINUM FOIL cost less than one good paint job 


TWO MEN CAN INSTALL JACKETING 
EASILY. No specia work or roll f g 


man using knife and straight needed. Pliers and wedge or 


EASY TO CUT AND HANDLE. f 


wide rrugated for strengtt an be 


screw driver are 


only tools required 


Now you can weatherproof and protect insulated lines, 
both outdoors and indoors, quickly, easily and economi- 
cally—with jacketing of ALcoA Aluminum Foil. Just 
wrap it and forget it, because metallurgists estimate alu- 
minum jacketing requires no maintenance for as long as 
ten years in many applications 

First costs and application costs are low, too—lower 
than even the cheapest weatherproofing when the cost of 
one paint job is considered. In fact, many users find 
aluminum foil jacketing costs no more—frequently less 


—than one good paint job! 


OTHER QUICK INSTALLATION METH 
oos t ! 


tioht 


NO SPECIAL TOOLS NEEDED. Pier 
alu fa ¥ t 
and jacketing are 


checked ' 


per 


ved or 


Jacketing of 


stant, r 


ALCOA 


no painting, bs 


Aluminum Foil 1 orre 
available 
Thi 


covering can be used over any type of insulation 


ion Le 


quires with or without 


moisture barrier attached corrugated aluminum 


ALCOA does not make aluminum foil jacketing, but 
we will gladly refer you to reputable manufacturers wl 
do. Write to ALUMINUM COMPANY OF AMERICA. INDt 
PRIAL Foi Division 
905-C Alcoa Build 
Pittsburgh 19 


Pennsylvania 


ing, 


ALCOA 
ALUAAIN URA 


You’re always ahead with Alcoa . . greatest name in aluminum 








REFINERY AND 


PETRO-CHEMICAL 
PLANT 


DESIGN 
ENGINEERING 
CONSTRUCTION 


THE REFINERY ENGINEERING CO. 


A Division of Vitro Corporation of America 





NEW YORK TULSA TORONTO | 


ve 














TWO WAYS...with 
Master Unibrakes 


STOP-HOLD — Master Type M 
Magnetic Unibrake Motors. For 
quick, controlled stopping —espe 
cially when you want to hold the 
load. Spring-setting magnetic re- 
lease brakes of the friction disc type 
combine with motor in a compact, 
integral unit. Sizes— \% to 150 H.P. 





ROLLING STOP—Master Type 
D Dynamic Unibrake Motors. 
Braking is obtained with a unique, 
patented brake winding superim- 
posed on the stator winding. Simple, 
compact, with no DC current 
required, the brake has no moving 
parts. There is nothing to wear o1 


adjust—braking torque repeats con- 


sistently. Particularly recommended 
for automatic applications which 
do not require static holding. 

Sizes up to 30 H.P. 


MASTER GEARMOTORS and 
variable speed drives can be supplied 
with integrated Unibrakes too. 

See Master for the perfect power 
drive for you. 
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Corrosioneering 


Quick facts about the services and equipment Pfaudler offers to help you 








Temperature: up to 550° F. 


Contamination: 0 











Contamination from walls of kettle was eliminated 


by using this 3500-gal. glassed steel vessel 


llow this reactor 
solves 6 problems 
for Argus Chemical 


Making heat and light stabilizers for 
PVC is a touchy job You can't risk 
contamination of your product, and 
you have to control temperature 
within #1° F., if you v 
the best quality 


And your operating temperature 


ant to produce 


range up to 550° F. This combination 
of condition po ed quite a problem 
for the mena igned to elect equip 
ment at Argu Chemical They 
needed a material that wa l) ea 
to clean, 2) nonadherent, 3) nonme 
tallic 1) capable ol accurate heat 
transfer, 5) corrosion resisting and 
6) immune to high temperature 
Argu lved thei problem vith 
the 3500-gallon Pfaudler glassed 
stee! i 0 hown here. Using the 
acid-i i resisting propertse ol 
Pfaudler gla backed by the truc 
tural strength of steel, they added a 
forced recirculation heating ystem 
USIN Arve lor 1248 Mon anto hire 
resistant heat transfer oil. This gave 
the fine temperature control they in 
sisted practically 
nothing tich to gla they had 
their freedom trom contamination 
You can now obtain these Pfaudle1 
glassed teel reactor in low-cost 
standard design up to 4,000 gallon 
Beside the 
above they 


vermmence teature such as extri 


> 
upon Becau ‘ 


advantage mentioned 


incorporate many con 


manhol a total of nine top 
opening Pfaudler agit 
tion. offset bottom outlet and othe 


exclusive 


S4 For more data on advertised products 





reduce corrosion and processing a) 


Published by The Pfaudler Co., Rochester, N.Y. 





NEW TAKE-IT-APART AGITATOR 
IS EASIER TO USE AT BOTH ENDS 


Increases reactor utility, decreases maintenance cost 


Now gla: 


corrosion re 


ed steel is easier than ever to use! Besides its exceptional 
sistance and reasonable cost, it is fast becoming the 


most flexible equipment on the market 


Latest development i: 


semble inside the reaction kettle 


a separable blade agitator, which you as- 


This permits you to switch impellers in a jiffy, without disturbing 
the drive or seal. And it enables us to use a smaller agitator opening, 


providing more working space at the top head for additional open- 


ings, if desired 


Needs only 2 tools 
All you need to assemble the impel 
ler are a socket wrench and a trap 
wrench. Assemble the two 
of the blade anchoring them with 
the bolt pro ided. Then cap the a 
embly with glassed hex nut. Gla 
and Teflon are the only material 


product 


ection 


CXPo ed to oul 

sesides lowering maintenance and 
changeo el tirne thi 
toc} cost because you don t have 
to store the whole fixed agitator-im 
pe ller assembly. Just stock an extra 


impeller at much lower cost 


agitator cut 


Stuffing box or seal 
At the top end another new devel 
opment increase the versatilit ol 
this agitator. It designed to worl 
vith either stuffing box or rotary 
eal permitting changeover ina mat 


os! 


a 


IMPELLER has 
held together by glassed hex nut 


separable blades 


Getting it there 
is half the headache 


f 


ol corrosive proa t 


nightmare 

valves, fittings must be 
rosion resistant—and rugged a 
Bulletin No. 886 
cription of Pfaud 


gla 


In our ne 
find a complete ck 
ler heavy 
valve 
worrlks 


use Readers’ Service Cards, last page 


ter of minutes. Thi 


your proce 


important when 
and a different 
needed quickly 


At present, these agitator are be 


change 


type of seal i 


placed into production and will 


at a later date oon to 


TOP END fits 
either rotary seal 
or stuffing box. 


BOTTOM END 
has separable 
blade impeller, 
assembles quick- 


ly and easily.” 


*Patents pending 





Reprints available 


Study reveals influence of 
carbon in glassed steel 
The role of carbon in the enamel 
teel is important to you 
proce corrosl v¢é cnemil 
ince glassed tee l oltten 
on equipment uited for 
I rn ervice 
After a thorough probe into the 


ubject three authoritic 
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Since 1940 


A record of installations 
that in itself is incomparable 


just as all Petro Chem Isoflow Furnaces 





are most efficient by any comparison 





PETROCHEM-ISOFLOW FURNACES 


Seer mereteo tm CGIZE .. ChHRA CHI A.. Oe 


PETRO-CHEM DEVELOPMENT CO., INC. ¢ 122 EAST 42nd St., New York 17, N. Y. 
REPRESENTATIVES 

Rawson & Co., Houston * Wm. H. Mason Co.. Tulsa * Lester Oberholtz, Los Angeles * Faville-Levally, Chicago * 
D. D. Foster, Pittsburgh * Turbex, Philadelphia * Flagg, Brackett & Durgin, Boston * G. M. Wallace, Denver 
International Licensees and Representatives: SETEA $A. Comercial, Industrial, y de Estudios Tecnicos, 
Buenos Aires, Argentine * Industrial Proveedora, Caracas, Venezuela * Firma Dr. C. Otto & Comp. G.MB.H.,, 
Bochum, Germany * Birwelco Lid., Birmingham, England * Societe Anonyme Heurtey, Paris, France * Societe 

Anonyme Belge, Liege, Belgium * Huertey Italiana $.P.A., Milan, Italy 


Care last page 








to meet exacting lubrication standards, specify 


ENJAY PARATONE 


viscosity-index improver 


Refiners and blenders rely on Enjay Paratone for compounding oils that @ 
combine cold-weather, quick-starting properties with low consumptior 
characteristics. 


You can also count on Enjay for a prompt solution to your additive prob 
lems. The Enjay Company, pioneer in petroleum additives, has extensive 
experience in working with oil companies and leading engine manufacturers 
to develop additive formulations. Whatever your use of additives, you can 
benefit from this experience. 
»s 7 
For complete information, write or call the Knjay Company—your only Pioneer on 


source of a complete line of additives (Paramins®) for fuels and lubricants Petrochemicals 


ENJAY COMPANY, IN‘ 15S WEST Sist STREET, NEW YORK 19, N.Y. + Other offices: Akron, Boston, Chicago, Tul 


R6 For more data on advertised products, use Readers’ Service Cards, last page PETROLI 
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At last...the solution to 


gas-cleaning problems 


ron fumes are the really tough 
gas cleaning | roblems. Thes« fumes can 
not be economically or effectively con 


of th come 


trolled by conventional cleaning devices | 


mercial installations. All of th really 
However, the Chemico P-A Venturi tough problems and many more as 


Scrubber is proving its success in solving being solved with omplet 
these really tough problems in more to users of P-A Venturi Scrubbers 


INSTALLED 
PROCESS DUST OR FUME CAPACITY CFM 


Incinerator—Flue Fed Fly Ash 32,000 
Incinerator—Sodium Disposal Na,O 9,000 
Incinerator—I ndustrial Radioactive Dust 6,000 
Dry Ice & CO» Plants Amine Recovery 72,400 
CO, Gas for Process Fly Ash 500 
Boiler Flue Gas Fly Ash & SO ,300 
Enamel Frit Furnace Dust & HI 9200 
H .»SO, Concentrator H.SO, 49,800 
Copperas Roasting H.SO, 250 
Cobalt Ore Roasting H.SO, 000 
Chemico Wet Type Acid Plant H.SO, 000 
Chloro-Sulfonic Plant H.SO, 600 
Phosphoric Acid Plant H,PO, 900 
Phosphoric Acid Concentrator H,PO, 000 
Phosphor Copper Furnace H,PO, 000 
Smelting—Non-Ferrous 
Blast Furnace Lead & Organic 2,000 
Reverb. Furnace Lead Compounds 500 
Comb. Blast & Reverb. Lead Compounds 7,000 
Brass Furnace Zinc Oxide 500 
Ajax Furnace Beryllium Fumes 4,000 


Steel Plant 
Oxygen Steel Process Iron Oxide 000 
Blast Furnace Coke & Iron Oxides 000 


Zinc Sintering Zinc Oxide 000 
Wood Distillation Tar Products 500 
Na» SiF« Dryer SiF , & Dusts 700 
Iron Chloride Concentrator FeCl, & HCL Mist 10,000 
Unknown Carbon Black 1,700 
Lime Kiln Lime & Na,O 18,000 
Detergent Spray Dryer Chemical Fume 250,000 
Furfural Residue Burner Fly Ash 46,000 
Nodulizing Kiln Manganese & Lead 25,000 
Aluminum Pot Lines Tar Fog, Fluorides 10,000 
Carbide Furnace Metal Oxides 1,000 


(PEASE-ANTHONY) 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
525 WEST 43rd STREET, NEW YORK 36, N.Y. 
Technical Representatives Throughout the World 
Telephone LOngacre 4-9400 
Cable Address: CHEMICONST, N. Y. 


For more data on advertised products, use Reader 
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UNIFINING® 


FOR 
DESULFURIZATION | 
AND 
UPGRADING 
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( © Unifining Unit 
j Union Oil Company of California refinery 
Oleum, California 


UNIFINING should be of particular interest to all operators 


of catalytic reformers which produce by-product hydrogen. 


@ Harshaw is the exclusive producer of the Union Oil 
Company of California cobalt-molybdate catalyst 

used in the recently announced ‘‘Unifining”’ desulfurization 
and upgrading process. This rugged, commercially proven 
catalyst is supplied in the form of cylindrical tablets 
conforming to rigid physical and chemical specifications 
established by Harshaw and Union Oil Company 

of California. Stability at high temperatures permits 


repeated regenerations if and when necessary. 


Please contact Harshaw for further information on this catalyst. 


THE HARSHAW CHEMICAL CO. 


1945 East 97th Street, Cleveland 6, Ohio 


Chicago 32, Illinois © Cincinnatil3, Ohio © Detroit 28,Michigan ¢ Hastings-On-Hudson 6, N. Y. 
Houston Il, Texas © Los Angeles 22, California « Philadelphia 48, Pennsylvania 
Pittsburgh 22, Pennsylvania 


* Trademark of Union Oil Company of Cal fornia 


For more data on advertised products, use Readers’ Service Cards, last page Perro 





PETROLEUM CHEMICALS DIVISION 


LawN EWS 


March One of a Series of Interest to the Petroleum Industry 





THIS DU PONT TECHNICAL SERVICE MEANS... 
Question Box 


woevevesetce | More octane numbers per dollar 


Octane requirements are 1 
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FOA-2 reduces heat exchanger 


fouling—helps keep process 
unit on stream longer 


A little does a lot 


Based on market requirements 


Unfortunate 


er coethcient 


Useful in pipelines, too 


‘ plication for FOA Other uses 
pipeline In concent t eld) t 
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PETROLEUM CHEMICALS DIVISION 


NEWS 


HEADS DU PONT OCTANE ECONOMY 


Jack S. Bellah joined the Petroleun 
I¢ i IStOn 
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Do dehydrators remove Du Pont FOA-2 
from distillate fuels? 


ind field test ve the al 


| il 
le than | And the 
ron thsorbed doe 
ith the 


not 
removal eff Results 
viuxite dehydrator ht 
For example 
Tra ca fhe test, 74.000 barrels of a Ne 
tillate fuel oil vere treated with IS.S 
pounds of Du Pont kuel Oil Additive 
NO. 2} 1.000 barre] Phis stabilizes 
injected into the 
forace tiitik 
being recirculated 
S inche 


destined tor 


Better Things for Better Living 
through Chemistry 


Petroleum Chemicals 











Induced Draft Flue to 
Stack of Power Plant 
insulated with B-H 
MONO-BLOCK 


'. 
0 od hha ie ee a 
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Lower density is provided by felting the longer, finer 
fibers of the NEW B-H Spun Wool and contributes to 
its lightweight and ease of handling as well as high 
insulating efficiency—up to 1700 F. And it is stable 
under high heat and moisture conditions. Easy to cut 
with a knife to fit shapes and impales over studs, 
clips or wires. 


he etn oe | BALDWIN-HILL 
fe | COMPANY 
ef 1603 Breunig Ave., Trenton 2, N. J. 


Kalamazoo, Mich. . Huntington, Ind. . Temple, Texas 


»” more data on advertised products, use 





handles the Complete Package! 


FORWARIDING 


ADVANTAGES OF DOING BUSINESS WITH LEE 


You get the complete job done by Lee’s experienced 
personnel, using Lee’s modern facilities. Lee receives, 
checks and consolidates all material. Lee’s expert, export 
crating earns you lowered insurance rates, prevents cus- 
toms fines, and saves you money by consolidation. Lee’s 
complete service also includes bonded warehousing, 
accurate packing lists, transport to loading dock, 
arrangements for loading and unloading and ship 
charter. In short, if you are shipping anything, from a 
rhinoceros to a complete refinery, Lee’s experienced per- 
sonnel will deliver the material on foreign docks freeing 
you of all worry — on schedule, safely and economically. 

The people at Lee know. Write, wire, or call today 
and let a Lee man give you the complete story. 


LEE Construction Corporation 


WA 3-5553 P.O. Box 253 Houston 1, Texas 





Affiliated Companies 
Lee Corporation—Lee Shipping Company — 
American Supply and Equipment Company 


The Fluor Corporation, Ltd Pontiac Petroleums, Ltd Arabian American Oil Co Kerr McGee Oil Industries, Inc 
Foster Wheeler Corporation The National Supply Co Armco International General Welding Works 

‘ - ; Todd Sh 
Stewart & Stevenson Cardwell Manufacturing Co Fish Engineering Corp 7 Shipyards 


The Texas Compan Rolo Manufacturing Co 
=e McEvoy Company F. S. West Company 


California Texas Company Payne Manufacturing Co 
Mid-Continent Supply Co Brown & Root Manabi Exploration Halliburton Oil Well Cementing Co 
A. O. Smith Corporation Phillips Petroleum Company The Continental Supply Co Wilson Supply Co 


Glenn McCarthy, Inc American Independent Oil Co Gulf Oil Corporation J. B. Beaird Co. 


For more data on advertised products, use Readers’ Service Cards, last page 








RELIABLE FLUID MIXING in PROCESSING 


600 Gal. 
| STARTER 
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Whey 
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Eastern's Mixers are designed to meet only within a range of 5-40 H.P. with 
the needs of today’s chemical and in- standard speeds of 280, 420, and 1150 
dustrial processes. Many types are avail- R.P.M 

able to satisfy all conditions of fluid 
consistencies and tank sizes. Selection 
may be made from a wide range of 
horsepower, speed, and _ construction 
materials. Motors with various voltage 420 R.P.M. (up to 74 HP.); 280 R.P.M 
ratings and enclosures are also furnished (up to 5 H-P.). Available in both hori 


For 3 bullet 
PORTABLE MIXERS zontal and vertical models wt Pramag 


covering Eastern 
Series H at 1725 R.P.M., Series S at 1125 Mixers, request 
R.P.M., and Series G at 420 RP.M. are TURBINE MIXERS Catalog Series 28 
available in motor ratings from 1/20 to 
5 H.P. Also available are special speeds, 
variable speeds, as well as air driven 
models 


TOP AND SIDE ENTERING 


Series C, for average tank capacities, are 
available in sizes of % to 10 H.P. at 
these standard speeds: 1725 R.P.M. (up 
to § H.P.); 1140 R.P.M. (up to 10 H-P.); 


Eastern's Top and Bottom Entering Tur- 
bine Mixers find particular application 
where liquid blending requires gentle, yet 
thorough agitation 


Models are available in sizes from “% to D 

Series A, extra heavy duty for large 40 H.P. Standard speeds are 56, 68, 84, ‘ INDUSTRIES, INC. 

tanks, are available in side entering units 100, 125, 155 R.P.M “ sad ~— 
Regent St., 
Norwalk, Conn 
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DESIGN AND APPLICATION NOTES ON 


uno’s new Poro-Klean Filter 


TYPICAL PORO-KLEAN FLOW DATA Precision 3-to-30 micron filter for high 
Beatie mm oe temperature and high pressure 


Poro-KLEAN, Cuno’s new porous stainless steel 





filter material, now offers the chemical, petrochemi- 
cal, nuclear, and process industries true micronic 
filtration for temperatures to 900°F and differen- 
tial pressures to 2000 psi 


Standard in 316 stainless steel, with low carbon 
content (0.03 to 0.05% max.), Porno-KLEAN is an 


ideal filter material for use in applications requiring 


. 


corrosion resistance, high strength (ultimate tensile 


PRESSURE DROP-—PSI 


strength: 25,000 psi), high resistance to hydraulic 
shock, or positive freedom from fluid contamination. 

Typical Poro-KLEAN applications, already in use 
in the chemical and process industries, are listed 
below Approximate flow-rate curves for typi al cell 


and cylindrical standard elements are shown at left 








(for exact data, see your Cuno representative ). 


FLOW IN GPM CYLINDRICAL 


FLOW DATA FOR TYPICAL CYLINDRICAL-TYPE, TYPE TYPICAL PORO-KLEAN APPLICATIONS 


coarse-grade, Porno-KLEAn filter element, fluid vis- 


cosity as parameter Filtration to 15 microns. TO REMOVE: 


a * Resin and airborne contamination from demineral- 


—~ 


ized water 

oe * Fixed-bed catalyst fines from petroleum products 

* Over-cooked gels from polymers 

* Radioactive contamination from light and heavy water 

* Fine precoat particles downstream from primary filters 

* Contamination and/or catalysts from high-tempera- 
ture and high-pressure refinery gases 


Metal oxides from molten sodium, sodium-potassium, 
and bismuth 


* Iron oxides from fuels 


* Rust from steam 


PRESSURE DROP - PS! 


* Foreign matter from pharmaceuticals 


TO RECOVER: 


* Catalysts from gases and liquids 


TO DISPERSE: 


* Gases into liquids and other gases 








FLOW IN GPM CELL TYPE if you have problems like these, 


Ler help you apply Poro-KLEAN 
FLOW DATA FOR TYPICAL CELL-TYPE, medium- . ' P| tip 
grade, Pono-K.ean filter element, fluid viscosity oOluvion e you uno represe! : : 
as parameter Filtration to 5 microns 10 Engineerin poration outh Vine 


Meriden, Cor 


itr ENGINEERED FILTRATION 


Removes More Sizes of Solids From More Kinds of Fluids 











AUTO-KLEAN (edge type) - MICRO-KLEAN (fibre cartridge ) - FLO-KLEAN (wire-wound) » PORO-KLEAN (porous stainless steel) 


4 For more data on advertised products, use Readers’ Service Cards, last page 





Buflovak Jacketed Grease Kettles 
are engineered for specific process requirements 


.to fit specific processing 
Operation needs 


.to provide profitable 
performance 


The kettle illustrated is a Buflovak 
Jacketed Grease Kettle with a 2500 
gal. capacity. It is equipped with a 
compact 150-hp Cone Gear Drive for 
operating a Double Motion Agitator, 
with scrapers, to speed operation. A 
pneumatic discharge valve saves valu 
able time. It was designed and engi 
neered by Blaw-Knox engineers to 
meet the specific requirements of the 
operation for which it was built 

We can help you solve your kettle 
problems. Blaw-Knox engineers have 
had a broad experience in designing 
and building kettles of every descrip 
tion, from the laboratory few-gallon, 
capacity models to ones that process 
several thousand gallons not just 
greases but a large number of varied 
products. This experience enables our 
engineers to incorporate in the design 
of each kettle all the features that are 
particularly applicable to the operation 
under consideration. Such features in 
clude size of kettle, type of body 
agitators, drive, high or low temperature 
control, method of heating and cooling, 
heat source, openings and outlets, 
and so on. 

Why not call us and let Blaw-Knox 


engineers make their recommendations? 


CATALOG NO. 356-R 
is available on request 





A Complete Process Equipment Service 


quipment de 

pl saomenee pl t na re ! etroleum itytn md other nadlusts 
EVAPORA a hy ph hn s @ N XING « REACTION 
bene NA‘TIN ©« VULCANIZI? . MENT RECOVERY 
SOL, T EXTRAS PION « CR TALLIZATSOS . Di PILLA TION 
POL YMIRMIEATEORT . CLA CLEANING «GA ABSORPTION « HI 
TRANSFER ¢ VAPORIZATION « CONDENSATION e« 
LOW AND HIGH PRI URE PROC] ING 


PhMRILIZING 


Everything in Process Equipment 


‘BLAW-KNOX COMPANY 
BUFLOVAK EQUIPMENT DIVISION 


1601 Fillmore Avenue, Buffalo 11,N.Y 





BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


CopPEeR ALLOY BULLETIN 


Share 


Bridgeport 
Neo 


MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND 


New Electronic Spectrograph 


Maintains High Tube Quality 


One of the important aspects of the 


manufacture of heat exchanger tubes 
is the maintenance of uniformly high 
metallurgical standards 

Metallurgical 


been of prime importance to Bridge 


quality control has 
port Brass for many years, since it is 
essential to top product performance 
as well as customer satisfaction. 
Whenever possible, Bridgeport has 
utilized the latest advances in product 
quality control, developed new tech 
niques for analysis, and adopted new 
instruments to aid metallurgists in 
maintaining uniform quality. A typi 
cal example of this is the use of a 
newly developed electronic spectro 
graph to analyze the composition of 
alloys from which Bridgeport makes 
heat exchanger and condenser tubes 
In operating this spectrograph, a small 
cast sample of the alloys is positioned 
in the instrument. By means of an ele« 
tric arc the sample is instantaneously 
heated to a vapor state, This vaporized 
portion emits a brilliant light which, 
by means of a grating, is broken up into 
the component wave lengths of the 


various elements present in the speci 


a) For more data on advertised products 





men in much the same way daylight 
is divided into a multihued spectrum 
by a prism. These wave lengths are 
directed on a battery of sensitive photo 
electric cells, and the voltage developed 
by the cells as a result of the light strik 
ing them is measured and used as the 
controlling medium. A ratio of the in 
tensities of the wave lengths is auto 
matically recorded on a chart and 
calibrated to permit a direct reading of 
the percentage of each element in the 
sample. 

With Bridgeport’s Spectrometer it is 
possible to make a complete analysis 
of a sample containing as many as 14 
elements in less than five minutes 
Formerly, an analysis could take as 
long as 16 hours to complete 

Bridgeport was one of the first com 
panies to use this instrument for cop 
per-base alloy analysis. Both company 
metallurgists and production experts 
derive important benefits from ele 
tronic analysis as compared with the 
standard spectrographic and chemical 
methods 

At Bridgeport’s plants, billet samples 


taken from casting furnaces are sent 


, use Readers’ Service Cards, last page 





IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


via pneumatic tubes to the electroni 


spectrograph. Because an analysis is 
completed in a matter of minutes, 
changes in the mixture in many in 
stances can be made before the next 
sample is taken 

Bridgeport’s condenser tube cus 
tomers are benefiting directly by this 
improved spectrograph service. The 
electronic spectrograph has helped to 
combat corrosion by accurately deter 
mining the exact alloy composition for 
any given tube service in addition to 
costs, reducing 


lowering production 


waste, and stepping up movement of 
metal from furnaces to rolling mills 
By reducing the load on photographic 
type spectrographs for analysis, pro- 
duction of top-quality metal is acceler 
ated, permitting improvement of 
Bridgeport’s policy of giving immedi 
ate consideration to customer's specifi 


cations and analysis requests. 


Drum comparator (above, left) quickly indicates 


compositions determined by spectrograph 


In addition to achieving more control 
by use of the spectrograph, the mechan 
ics of alloy analysis have been greatly 
speeded. As a result, Bridgeport met 
allurgists are able to devote more time 
to research and experiments with new 
alloys for heat exchanger and con 
denser tubes 

Use of the electronic spectrometer 
marks a tremendous advance in prod 


Addition of 


this instrument to its facilities is just 


uct testing and control 


one of the many forward-looking steps 
constantly being made by Bridgeport 
Brass to bring better condenser and 
heat exchanger tubes and service to 


its customers (4389) 





*A Great Name 
In Water Conditioning 
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Solving industrial water conditioning problems engineering reports ¢ ombine to provide a 
effectively and economically requires exacting water conditioning vice that is complete in 
engineering techniques. every detail 

There are no stock answers no stock The end result of individual attention to indi 
chemical treatments vidual problems | 

We realize this perhaps more than anyone a plant (perhay 
In fact, we make a business of it efliciency, tree from water problem 

For example, each year at our mixing and A 20-minute, no ligation discussion 
formulating plants in Pennsylvania, Texa water problems with a Betz District] 
California, and Quebec, we blend and _= ship 
thousands upon thousands of different “pri ii 
tions’, each specifically job-engineered to solve \ iddas im & Worth Street 
some individual water conditioning probler hiladelphia } nada: BETZ Labora 
industry. Because we feel it | O importa 
“tailor-make” our formulations, each o 


plants actually performs the function of 





industrial pharmacy 





The blending and hij ment of our chet 


formulations is, however one important 








part of our completely-individualized water con 





ditioning service. Individual investigation plant 
control methods, daily testing programs, period 


checkups, analyses of water samples, and regular CONSULTANTS ON INDUSTRIAL WATER PROB 
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DE LAVAL handles hydrocarbon gas 


CENTRIFUGAL i Sunray Oil refinery 
COMPRESSOR : : 
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This De Laval 7-stage centrifugal gas « installed at the 


Oklahoma refinery of the Sunray Oil Company. handles a heavy hyd 


gas in a delayed coking process. The gas a molecular weight of 31.5 


The De Laval centrifugal compressor is rated at 2040 inlet cfm; discharge 


pressure is 240 psia. The power required is 1350 bhp with compressor 


| eB ' 
5 operating at 9900 rpm. 
Sunray Oil is another refinery which has selected De Laval compressors for 
heavy-duty continuous service. Rugged, horizontally split casings, individually 
d designed impellers, perfectly balanced rotors and externally mounted, 
cylindrically seated bearings are design features that assure optimum 


performance and long service. 
Send for new 
Bulletin 0504 





Centrifugal Blowers 


LAVAL STEAM TURBINE COMPANY 
811 Nottingham Way, Trenton 2, New Jersey 





5’2 miles of cost-saving corrosion control 
with [arpenter Stainless Tubing 


Nearly 30,000 feet of Carpenter Stainless Tubing 
are installed in this 35-ton surface condenser spe 
cially designed for condensing blow-down steam 


from digesters in a paper mill 


Cost-saving, trouble-free corrosion control is only 
one of the many advantages you get with Carpenter 
Stainless Tubing. The industry’s top quality control 
processes assure an extra measure of uniformity, 
quality and perfection in every shipment. Faster, 
easier fabrication of Carpenter Stainless Tubing 


makes any tubing or re-tubing job more economical. 


Ask your Carpenter Distributor for full informa 
tion on the new non-destructive quality control test 
that assures bette an-ever quality 


Staink 


in Carpenter 
Tubing 


The Carpenter Steel Company 
Alloy Tube Division, Union, N. J. 


Stainless Tubing & Pipe 
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Hastewoy alloys were 
the only material tried 
that lasted for years 
in these installations. 





ls 


HASTELLOY Alloys last for years 
under severe corrosive conditions 


Phese vl iph were drawn from data on actual in talla i 


ASTELLOY alloys were till 
tions of HAstentoy alloys in 


evere corrosive media. No were 


other material tried lasted more than 


gomg strong when the data 


obtained, In some, corrosion wa complicated by 
ix months in most ibrasion, impact, and the presence of contaminant 


of these installation ome Samples for testing HAsTELLoy alloy 


eon iderably le than thi 


s under actual oper 
Hastenstoy alloys lasted for 


yeal 


ating conditions are available without obligation. Just let us 
Use of HASTELLOY alloy aved time, mone ind produc know what corrosive conditions are involved, For 


a COpy 
tion time in all the installations, The graphs do cribing HAsTeLLoy alloy 


not tell the of a booklet de vetin touch with 
Some of the part mace ‘ 


entire story by any mean if the nearest Haynes Stellite ¢ ompany Office 


fn A\\V \ “AG /- HAYNES STELLITE COMPANY 
; : A Division of Union Carbide and Carbon Corporation 

' . 

\ 


TRADE MARK ° UCC) 
ALLOYS : eee and 


Haynes and Hastelloy’ are registered trade-marks of Union Carbide and Carbon Cx rporation 
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Designed to solve safety and service problems 


-oe THE NEW ASHCROFT 
PNEUMATIC PRESSURE TRANSMITT 

















This new Asheroft Pneumatic Pressure Transmitter i ter can be calibrated. Yet 


! a sealed housing mak 
particularly recommended to processing industries and 


assembly weatherproof 
ower stations. It combine weed and accuracy witl ax , — 
| | set rhe transmitter operates on low-pressure air. Nor 
imum protection and serviceability ' ‘ 
expensive high-pressure lines and fitting Sup} 
: > re ure as lowa 18-20 psi for 3 to 15 psi output pri 
The new design features the 6” indicating Ashcroft Maxi- | | 15 | ered. 
especially advantageous operation where electrical 
afe Duragauge, long known for dependable performance ‘ 
’ ; might be a hazard. Inflammable, poisonous or cor 
It has an integrally-cast solid metal wall between dial : 
liquids or gases are confined close to their sourc« 
and pressure sensitive clement so that the transmitter can : 
from the central control point 
measure pre ure up to 100.000 psi with complete afety 
for personnel and equipment. If misapplication rupture Che Series 1250 Ashcroft Pneumatic Pre 


ure Trat mitter 
the Bourdon tube, the Teflon-coated back cover serve 


a is available with pressure sensing elements in all standard 
a safety blowout relief pressure ranges and Bourdon tube material allation 
of the transmitter is easy. Small diameter tt 


used, and the pipe tem, wall or flush m« 


both gauge and transmitter sections, Sir ly e th changeable in the fic 


Another outstanding design advantage u 
Id Get complet operat 
safety-relief back cover and both the g ne ' ii construction details. Write fe 


? 
I aU 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR has the broad kni 


; 7 f. 


ence esser | i fy evel requirement of your 


Tra 


In Canada: Mua 


MAKWELL 


A product of MANNING, MAXWELL & MOORE, INC. stRATFORD, CONNECTICUT 


MAKER: F ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN -M™ 


ROSEN 
INDI TRIAL ELECTRONIC INSTRUMENTS, Stratford. ¢ 


n. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVE Tulsa, Oklat AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglew 4 Calif 
SHAW .BOX AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 
Muske M t 
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Straight-Flow Port Design re- 
duces fluid turbulence to a 
practical minimum. 





Seat Rings of end-seated type 
are screwed into the body. 


~ 
y Jj 


Sure-Grip Malleable Handwheel 
for non-skid gripping even with 
heavy gloves. 


Brass Liner on Glands assures 
greater resistance to corrosion 
and scoring. 


WALWORTH 


iron body gate valves 


with screwed or flanged ends 








For complete information on these 
new Walworth lron Body Valves, see 
your local Walworth distributor, or 
write for bulletin 106. 


WALWORTH 


valves and fittings 


60 EAST 42nd STREET NEW YORK 17, N. ¥ 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 





T-head Disc-to-Stem connection 
on OS&Y types provides 
stronger connection, prevents 
leosening of disc by corrosion. 





wilia 


Solid Web Type Dise in OS&Y 
valves for greater strength and 
longer service 


Bronze Back-Seat Bushings in 


Hinged Gland Eye-Bolts on 
bonnets of OS&Y valves 


OS&Y valves 


easier 


permit taster, 
repac king under full 
pressure 
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FRAM-WARNER LEWIS 


NEW VERTICAL SEPARATOR / FILTER 


FOR WATER AND SOLIDS 
REMOVAL FROM LIQUID FUELS 


OPERATES ON LIQUID FUELS 

(JP-3, JP-4, JP-5, AVIATION GASOLINE 

KEROSENE, DIESEL FUEL, NO. 2 FUEL Oll 

SOLVENTS, AROMATICS, ETC.) 

REVOLUTIONARY FEATURES TO SIMPLIFY MAINTENANCE 
(SWING BOLT COVER WITH MECHANICAL 

LIFTING JACK, SCREW BASE CARTRIDGE! 


GOVERNMENT TESTED AND APPROVED 
MEETS ALL CURRENT MILITARY SPECIFICATIONS 


MANUFACTURED BY WORLD LEADER IN 
FILTRATION AND SEPARATION 


DESIGNED FOR ANY CODE OR PRESSURE REQUIREMENT 
TOP EFFICIENCY ON WATER AND SOLIDS REMOVAL 
SPECIALLY DESIGNED FOR 


REFINERY, MARKETING, MARINE 
AIR FIELD, AND GOVERNMENT APPLICATION 


WARNER 


LEWIS DIVISION OF FRAM CORPORATION 


PTR aM ec ce eesenrarives IN MAJOR CITIES 


BOX 3096 e TULSA. OKLAHOMA WRITE FOR BULLETIN WL-5-56 
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Here’s what you want in stainless steel 


—the way you want it 


Stainless Steel Plate 
size or thickness, ‘i’ and heavier, in rectangles or 


produced to almost any 


cut-to-shape. Carlson maintains what is probably the 
largest stock of stainless plate in the country—pro 
duced to highest chemical and metallurgical standards 

ready for cutting to your requirements, and for ship 
ment when you want it 


Stainless Steel Heads spun or press formed to 
your order or taken directly from our stock of ASME 
and Standard flanged and dished heads—the largest 
stock maintained anywhere. In addition to supplying 
heads for tanks, heat exchangers, condensers and 


similar equipment, Carlson can fill a complete bill 


write for CARLSON'S WEEKLY STOCK LISTS 
YOUR GUIDE TO WHAT'S AVAILABLE 
IN QUALITY STAINLESS STEEL 


of material including shell plates, flanges, rings, pads 
and other components 


Stainless Steel Forgings, Circles, Rings, and Special 


Patterns 
are cut from plate, or forged and rough machined to 


Flanges, circles, rings, and sketch plates 


meet your specifications 
Stainless Steel Bars and Sheets (No. | Finish) 


Complete Service 
flexibility, efficiency and economy 


At Carlson the emphasis is on 
in producing what 
you want, when you want it. If you would like addi 
tional information about our service and products or, 
if you want to place an order—just let us know, we 


promise you prompt action! 


7 Stainless Steels Exclusively 


ARLSON iwc 


THORNDALE, PENNSYLVANIA 


Plates ¢ Plate Products * Forgings © Bars * Sheets (No. | Finish) 


For more data on advertised products, use Reader 


District Sales Olfices in Principal Cities 


Service Cards, last page 





EAGLE-PICHER 


“Precision-Finish” 


A TRUE-CUT BLOCK! Fagle-Picher’s new “precision- 
finish”’ is one of the most important insulation develop- 
ments in years. Here’s a highly efficient, all-purpose 


insulating block that is practically dustless. 


GREAT STRUCTURAL STRENGTH! Fagle-Picher PV Super- 
temp Block meets your specific demands for long-last- 
ing insulating block able to withstand a wide hot 
surface temperature range up to 1900 F. PV Block 
effectively resists steam and other moisture, does not 
disintegrate or lose thermal efficiency under heavy- 


duty service. 


EASILY INSTALLED! Lightweight PV Supertemp Block 
is easy to handle, requires only minimum reinforcing. 
It is easily cut to fit irregular areas—and no special 


tools are needed. 


WRITE FOR FREE SAMPLE TODAY! 
Compare Eagle-Picher PV Supertemp Block with other insulating blocks. 
You'll appreciate the improved temperature control that pays off in 
greater fuel savings. You'll sell yourself on the new “‘precision-finish’’! 


EAGLE 
THE EAGLE-PICHER COMPANY 
Since 1843 ? Producing a complete line of industrial insulations 
Cincinnati 1, Ohio 


Member of Industrial Mineral 
PICHER 


For more data on advertised products, use Readers’ Service Cards, last pag 





SAVES YOU MONEY 


Anytime you cut down costs, you pep up the profit picture. Here's an idea: where heat exchange costs 
are concerned, Wolverine Trufin Type S/T—the integral finned condenser tube —can help you save 
money eight ways. Take a look at the points listed below. They can open the door to substantial 


savings, provide added dividends in increased efficiency 


Because Trufin is an extended surface tube —with fins 

extruded right from the tube wall—it has more than 

twice the heat transfer surface of plain tube. Less tube 

is required because Trufin transfers more BTU's per 

foot of tube EQUIVALENT TUBES 

WITH THE SAME SURFACE 

Fewer tubes mean smaller shells, headers, baffles, etc 

This saves material requirements 


Smaller, lighter units result in easier handling and 


Fewer tubes mean fewer holes to drill—less rolling-in V lower shipping costs 


operations. Direct result: substantial savings in labor 


costs. | 
TRUFIN 


MEANS 


P SMALLER 
much less weight of over-all tube metal is required UNITS 


To transfer a given heat load—when Trufin is used 


This is a real saving when expensive alloys are 
necessary. This is of greatest importance when alloys 
are in short supply, as a given quantity of metal in Where space is at a premium—as in revamped units 


Trufin transfers much greater heat loads Trufin units are smaller 


FEWER TUBES There they are —eight job-proven ways in which 
SM R SHELLS . 

MEAN SMALLE “se Wolverine Trufin Type S/1 condenser tube can 

save you money. Wolverine's Trufin Opportunity 


Because of these material savings, lighter units Book is filled with actual Trufin case histories, 


requiring less structural support—can be designed operating data, valuable design information 


This is vital when exchangers are to be mounted on Write for your copy today. WOLVERINE TUBE 


superstructures. 1437 Central Avenue, Detroit 9, Michigan 


Maintenance costs are low. Costs of replacement Wolverine Trufin available in Canada through the Unifir 
Tube Company, London, Ontario 
tubes are reduced; fewer tubes result in less cleaning 


time, more ‘‘on stream’ time. Actual operating data : Ee T U B E 
proves that Trufin withstands fouling for longer periods Ww oO LV E R 1 N : 
than does prime surface tube. This increases the length + catumet 4 Hects, 1" 
of operating time between change-overs eivieies © 








THE CASE OF THE 


BANTAM STAND-BY 








“There was no doubt about it. Paul Jones was completely dumb 
founded Just a minute,” he screamed. ‘Do you mean to stand 
there and tell me that undersized little condenser is your stand-by 
unit? It's impossible. It's almost a third smaller than your on-stream 
units. It couldn't possibly carry the same heat load when you 


switch over 


| couldn't help laughing to myself. Paul is a processing engineer 
a good one, too. Home-office had sent him out to see just how 
come we were able to out-produce the east-coast plant. Basically, 


THE INTEGRAL 


both installations are the same—but for the past year our pro 


duction records have been away ahead of theirs. | had him out 1} | FINNED TUBE 
on an inspection trip —showing him our set-up 7 | — — 
- ] - 


¥ > 4 LJ 
Paul’, | said, ‘you'd make a good private eye. You spotted that Go ¥Y 


size differential fast! Strange as it seems—that's the secret of our 
high production. It all started about the time this plant first went on 
stream. A Wolverine salesman was making a call just as | was 
going over the prints for our stand-by unit.’ 


“Look,” he said. “On this job, if you use Wolverine Trufin the 
integral finned tube — you can design a smaller unit. Trufin is an 
extended surface tube with its fins extruded right from the tube 





wall. It has over twice the surface area of prime surface tube 
As a result you get increased heat duty from a smaller unit plus a 


substantial saving in tubing costs.’ 


Well, we designed the stand-by around Trufin Type S/T—and it 
worked just like he said it would. Naturally ever since then, when 
we pull a unit for retubing, we use nothing but Trufin Type S/T. 
That increased heat transfer surface is boosting our capacity 
that's why our production has been ahead of yours 


And there you are! To achieve exactly the same kind of results in 
your own processing installation, specify Wolverine Trufin Type 
S/T. Write, too, for your copy of the Trufin Opportunity Book — 64 
pages—full of actual Trufin case histories and helpful design 
information 


WOLVERINE TUBE, 1437 Central Avenue, Detroit 9, Michigan 




















there’s enough difference to make ALL the difference 


Thi is just one inspection of extrusion dis througt 
cast billet heated to a. rigidl controlled temperature 


is hot extruded into a tiibye hell from whicl 


Scovill Heat Exchanger Dube j ubsequently cold-draws 


One of the most highly skilled and critical 
is that of finishing and maintaining 
clean surface of resulting hell 


of highest quality in finished tube 


It is needless to tell Seovill customes that, while cos 
selection | important to herent exchanger operatio 
Importance i the i 0 ) nd oundne of 
Scovill Technical S ( Te ibe production 
considered by man 


complete assurance on both 


He il kxchanger Dube j iwailable in 4 comprehen 


of standard alloys (listed below 


ill Manufacturing Compar Mill Products D ) 
Mill Street. Waterbur 1). Connecticut. Phone Plaza 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty © Admiralty © Arsenical Admiralty « Muntz Metal © Naval Brass + Red B 


‘ 


Arsenical Copper * Copper Mickel, 10 & 20 * Cupre Nickel, 30 * Alumioum Brass + Alum 


For more data on advertised products 





YOU SAY 


When you call MECO for 
MASONEILAN EQUIPMENT 





You avail yourself of qualified, 
resourceful MECO Engineers to 
assist you in selection of suitable 
Masoneilan Control Equipment. 





The shop adjusted and tested 
Masoneilan equipment is fol- 
lowed through to final installa- 
tion by competent MECO service. 


Masoneilan diaphragm control valves, 
liquid level controls and instruments 
for controlling pressure, flow and tem- 
perature available from large Houston 
stocks. 


When you want action call CA ]-3135 
NTENANCE 
_apenaga CORPORATION 


P.O. BOX 2637 HOUSTON, TEXAS 





























FOR VITAL FLOW CONTROL 


HETHER you're developing a new process or modernizing an 
old one—investigate the unique characteristics of the bear 
ingless Pottermeter. 

This electronic flowmeter—easily installed in any type of piping 
to operate at any angle, at any pressure and at temperatures 
from 150 to +1200°F, measures flow of any liquid with 
an accuracy of +'% of 1° 

Pottermeters are available to measure flows as low as 0.07 
GPM or as high as 3,000 GPM. The inherently linea) 
output of the Pottermeter makes it ideal for systems 

to control either flow rate or total flow. 


Find out how the bearingless “floating 
rotor” used in the Pottermeter can give 
you more precise flow measurement, longer 
trouble-free service life, and more accurate 
flow control. 


Write for Bulletin PS.1 


POTTER AERONAUTICAL COMPANY 
Route 22 + Union, New Jersey * Phone MUrdock 6-3010 


Makers of “Potter Engineered” products 


For more data on advertised products, use Readers’ Service Cards, last page 
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Vote Choke... 


Fisher Governor Company has built the industry’s 
most modern and completely equipped engineering, 
research and administration building. 


These new facilities—occupying over 100,000 square feet of space—make possible 
better coordination and greatly expanded engineering and research activities, 
$o as to provide you the world’s finest automatic control equipment. A series of test 
lines up to 12” diameter are located in the research laboratory. Performance tests are run 


on Fisher products at pressures up to 2500 psi, using air or water as flowing medium 


The enlarged product engineering department is located adjacent to the research 


laboratory area. Sales engineering and administrative offices are also in the new building 


FISHER GOVERNOR COMPANY + MARSHALLTOWN, IOWA 
CANADIAN PLANT: WOODSTOCK, ONTARIO 





WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 


Oia. a 
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ANOWICNgG & NEW LINE OF 


Res 


EXPLOSION-PROOF and DUST TIGHT 


PUSH BUTTON 


and 


SELECTOR SWITCH 
STATIONS 


EFS and HEFS 
TYPES 


For Surface Mounting 
(Class |, groups C & D) 


bn a Russell & Stoll announces a new line of com- 


pact Standard Duty EFS and Heavy Duty 

HEFS push button and selector switch sta- 

tions, designed to give long trouble-free 

service under severe operating conditions 

in hazardous locations ® Standard Duty and 

on ro Heavy Duty single and two element stations 

can be furnished in multi-gang or tandem 

units and in combination with other Russell 

& Stoll EFS devices © Both EFS and HEFS 

lines include stations with either push but- 

ton operation or rocker arm control mech- 

Fae Patys anisms—the rocker arm actuated types as- 
selector switch) 


. sure smooth, non-freezing operation under 
HEFS—W115 9 OP on unde 


(Selector switch) corrosive conditions. 


literature 2156-5 


SPECIFY R &§ EXPLOSION-PROOF EQUIPMENT — A Complete Line...Your Complete Safeguard! 


Lighting Fixtures and Fittings * Boxes * Breathers and  * Switches * Combination Starters * Magnetic Starters ° 
Drains * Swivel Type Fixture Fittings * U-Pul Connection Pilot Lights * Push Buttons * Receptacles and Circuit 
Boxes * Delayed Action Plugs and Receptacles * Inter- Breaker Combinations * Panelboards, Standard and 
locked Switch Receptacles and Plugs * Circuit Breakers Custom-built * Multi-Gang Control Stations, all types. 


RUSSELL & STOLL COMPANY, INC. + 125 BARCLAY STREET, NEW YORK 7, N.Y. 


PRECISION-BUILT ELECTRICAL EQUIPMENT — SINCE 1902 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINE 





years ago and 14 years 


Roentgen 
discovered 


the x-ray 








was making individualized chemical equipment 


Industry —like science —grows in short progressive leaps . depends, for its 
survival and increase, on such specialized developments as the x-ray and indi- 
vidualized chemical equipment 

For individualized equipment built to 


That's why, as far back as 1881, the 


fit your exact specifications, call or 


chemical industry began profiting 
through the use of KOVEN Individualized 
Equipment — equipment which has since 
contributed increasingly to the overall 
betterment of the chemical industry — 
and which today more than ever before 
represents the most efficient means to 
fast, ecorromical production 


write for a consultation with a trained 
KOVEN representative, and send for 
Bulletin #550. There’s no obligation 








Stainless Clad Jacketed Tank 


X-RAY INSPECTION 
FOR QUALITY CONTROL 


KOVEN equipment in all metals and alloys 
includes: High pressure vessels built to 
ASME AP. Codes; extractors; mixers 
stills: kettles: tanks: stacks breechings; hot 
transfer lines light and heavy fabricated 
piping and plate exhaust ducts Shop and 
field erected storage tanks to 2 million g illons 
High vacuum testir y on liquid oxy jer 

tanks 


SPECIALISTS IN INTRICATE FABRICATION USING: 


* STAINLESS STEEL - 
* ALL CLAD MATERIALS 





ALUMINUM + MONEL - 
Fabrication to all A.S.M.E. Codes 


NICKEL « INCONEL 


Ow Sew FOR INDIVIDUALIZED EQUIPMENT SINCE 1881 





L. O. KOVEN & BRO., INC. + 154-P OGDEN AVE., JERSEY CITY 7, N. J 
PLANTS: JERSEY CITY, N. J. * DOVER, N. J. * TRENTON, N. J 


Mar h "| LJ} M : NI For more data on advertised products, use Readers’ Service Cards 








First and only air-driven tube 
expander drive that accurately controls 


tube expansion by directly measuring torque 
output at the mandrel. 


AIR-DRIVEN—Only air-driven 
tube expander drive with a 
built-in torque control. Does 
not require a seporate control 
box, relays or switches. No 
extra cables or wires; just one 
small air hose serves it. 


CONVENIENT— Furnished with 
an auxiliary handle that can be 
swivelled to any position de- 
sired by the operator or left 
off when the torque reaction 
is not too great. Basic unit is 
of a pistol grip design. 


CALIBRATION—The only tube 
expander control calibrated 
in terms of foot pounds torque 
instead of meaningless arbi- 
trary units. Torque require- 
ments for expanding tubes of 
off-standard jobs con be more 
readily arrived at. 


TROUBGLE-FREE— Has an oil res- 
ervoir built into the handle to 
supply lubrication to the motor. 
The control section is inde- 
pendent of the motor and lubri- 
cated for life 


POWERFUL—Rated to deliver 
fourteen foot pounds torque at 
90 psi. This is sufficient to roll 
1’”° OD x 11 gauge boiler 
tubes. 


CHUCK — Simple, new type, 
snap on floating chuck. Only 
one motion instantly engages 
or disengages a square shank 
mandrel—no set screws. 


These features speak for themselves. The 
Wilson air-driven Torq-Air-Matic tube ex- 
pander drive and control is an important 
revolutionary advance in the field of precise 
tube expanding. Here's what you get when 
you use the Wilson Torq-Air-Matic control 


THOMAS C. WILSON, INC. 


21-11 44th Avenue, Long Island City 1, New York @ Representatives in all principal cities” 


for heat exchanger tubes: (1) uniform ana 
tight pressure joints, regardless of tube 
sheet hole variation; (2) no over-rolled or 
under-rolled tubes—no stresses that short- 
en tube life; (3) extended tube expander 
life, more production, higher profits. 


MODEL A 
%" T1701” OD 
TUBES 


SIMPLE —Only a single three- 
position trigger throttle for off, 
forward and reverse. Never 
any danger of over-rolling 
because of improper sequence 
of operation. No juggling of 
switches; nothing new to learn. 


COMPACT— Only 10’’ overall 
from pistol grip handle to 
instant action chuck. 


SEND 
FOR 


BULLETIN 


MANUFACTURERS OF TUBE CLEANERS, TUBE EXPANDERS AND TUBE MAINTENANCE TOOLS 


For more data on advertised products, use Readers’ Service Cards, last page 
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HEADING UP OPERATION 


SELF-CONTAINED CLOSURE MECHANISM; all 
parts handle as a unit when heading up or unheading 


UNHEADING .. . FAST! 


POSITIVE PLUG PULLER DEVICE incorporated 
in closure mechanism 

NO PULLING TOOLS REQUIRED. One wrench 
backing off set collar also serves as a plug puller. 
Set collar is backed off until it becomes engaged with 
standard hex nut on plug stem. Additional turn of 
set collar forces release of plug while threads are 
still engaged. 


SAFE! 


SAFETY FEATURE: Plug cannot blow out. Trapped 
gases relieved through weep-holes while set collar 
is still engaged in fitting 


STRENGTH OF CLOSURE 
DESIGN 


Uniform stress in tension and shear about holding 
mechanism and body casting at all times. Floating 
set collar eliminates thread galling and/or thread 
seizure, thus insuring easy removal. Convex and con- 
cave surfaces of the equalizing rings assure proper 
alignment between set collar and plug 


BENDING OF SET 
COLLAR ELIMINATED 
BY 360° PROJEC- 


TION AND BEARING! 








OHIO TYPE 1500 RETURN BEND 


(Potent applied fer) 


850 -1275-1700-2000 


TEN SIZES 


IN EACH SERIES 
2” to 6-5/8” 


Write for information and prices 


THE OHIO STEEL FOUNDRY COMPANY 


ENGINEERS * FOUNDERS * MACHINISTS * FABRICATORS 


LIMA, OHIO Plants at Lima and Springfield, Ohio 





WATER: 


Modern power plants require ‘‘ultra-pure’”’ water for their high- 
pressure boilers. To provide it... new equipment produces the 
equivalent of commercially distilled water . . . at far lower cost! 


Typical Water Treatment for a Power Plant 






































BOILER 














© The Permutit Company 


9999998 Pure Water for Power 


Ordinary water with just the dirt and 
removed was good enough for 
boilers. But today’s efficient 
pl ints operate at high steam pressures 

up to 2600 psi. Future plants will 


hardness 
old-time 


operate at-o000 psi and up! 

@ At high pressures any mineral ele 
trouble. For 
The few parts per million of 


ment in the water causes 
example 
dissolved silica in practically all water 
while harmless for drinking, builds up 
is a glass-like deposit on turbine blac 
impairs the balance and efficiencs 
of the turbine 
@ Simplified flow sheet shows how a 
muddy river water might be 
tioned 
ulants and other chemic ils from the 


condi 


The Precipitator, with coag 


feeders, takes out mud, most suspe nded 


matter and hardness. (This clarified 
water is adequate for the cooling-water 
system ... cooling tower, condenser.) 
Next—the filters remove final traces of 
suspended matter. The cation ex- 
changer takes out metallic ions (cal- 
cium, magnesium, sodium, iron, etc.). 
The degasifier removes carbon dioxide 
(formed in the cation exchanger), The 
anion exchanger takes out chlorides, 
sulfates, etc, and silica. The deaerating 
heater preheats the water for the boiler 
and removes corrosive gases, 

Depending on the condition of the 
raw water and the type of demineraliz- 
er, total solids are often reduced to less 
than 0.2 parts per million! 


@ Oldest and largest U. S. firm in the 
business, The Permutit Company, de- 


] IS For more data on advertised products, use Readers’ Service Cards, last page 


signs and builds complete water-condi- 
tioning systems like that shown above 
for leading utilities and industrial power 
plants. Other Permutit installations are 
reducing costs or improving products 
for almost any industry you can name. 
For advice on any water conditioning 
problem, simple or complex, write: The 
Permutit Company, Dept. PR-3, 330 
West 42nd St., New York 36, N. Y. 


PERMUTIT 


rhymes with “compute it” 


WATER CONDITIONING for BOILERS, 
PROCESSING, PUBLIC and HOME WATER SUPPLIES 








CASING AND BACKPLATE of cast 
Meehanite. All surfaces adjacent to 
the impeller are machined to close 
tolerance 


ONE-PIECE, OPEN TYPE IMPELLER 
develops no end thrust; mounted on 
tapered shaft and readily removable 


BASE AND HOUSING of 
heavy fabricated steel 
strong and rigid 





INLET CONNECTION 
AND GUIDE VANES of 
cast Meehanite 


ELLIOTT 


CENTRIFUGAL COMPRESSORS 


are extremely simple in design and construction, Hun 
or] dreds are serving in processes requiring the handling and 
Ue: % ; compression of large quantities of air or gas. All parts in 


mm contact with the gas to be handled can be made of suit 
mM able materials, 
{ ; ; : 
Elliott compressors are made in both single-stage and 
multistage types, for pressures up to 1000 psig, with 
capacities to 175,000 cfm. Elliott Company also builds 
“ isda ‘ the motor or turbine drive, including speed increasing 
gears when required, 
Typical installation of = Elliott compressor handling For details and specifications consult your local Elliott 
25,000 inlet cfm of air, at a discharge pressure of about field engineer, or write Elliott Company, Centrifugal 


2.5 psig; driven by Elliott 300-hp steam turbine at 3300 rpm. Compressor Dept., Jeannette, Pa. 


ELLIOTT Company fir 
ar" ao OD «0 i er OD wen & 


TURBINE GENERATORS TURBINES MOTORS GENERATORS DEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 


P4-2 
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Another step ahead in Marsh Gauges: the new Marsh 
‘““Safecase’’. Down to the final detail this gauge is de- 
veloped for those applications where an unexpected surge 
of heavy, explosive over-pressure can occur. 


In the ‘Safecase”’ a solid metal barrier protects 

the entire face. But, still more important, the entire SAFECASE 

back of the gauge is a thin, ductile plate, designed to ® @ 

open out when subjected to abnormal pressure. Back plate Mat tergauge 5000 
is held firmly to the case by two holding screws and wie’ 

cannot be dislodged by a pressure blowout. 


In exhaustive tests it has never been possible to 

shatter the crystal or create any other dangerous condition 
in a “Safecase’’ gauge with its safety-release back 

The accompanying illustration shows the result of one 

of a series of tests in which blank cartridges 

were fired in the back of the case without 

even breaking the crystal. Think what that 

means in safety to operating men! 


Yes, an important development but rao Safecrias sauce 
merely the kind you would expect from 

the manufacturer who originated the \ car 0Yy @Ekeene Bante 
“Connoweld” tube, the “‘Marshalloy 

case, the Mastergauge movement 

and practically all of the major 

advancements in pressure gauges. 

Ask for up-to-the-minute 

information 


Pressure of explosive force 
merely opens out safety back 


Instead of depending on blow-out plugs, entire back of 
Safecase Gauge is designed to yield to over-pressure. Photo 


at left shows actual result of firing cartridge within back of case 


MARSH INSTRUMENT co. , Safety-release back exhausted pressure Front remained intact 


Sales affiliate of Jas! P. Marsh Corp 
Dept. R, Skokie, Ill. 


HOUSTON BRANCH PLANT 
1121 Rothwell St., Sect. 15, Housion, Texas 


4 ey , 
“THE STANDARD w 
pay 
8407 103rd S$t., Edmonton, Alberta, Canada OF ACCURACY” 
& . 


tn 


Marsh Instrument & Valve Co. (Canada) itd., 
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STOCK CARRYING EXPENSES 





It Costs You 
A Minimum of 


120% A YEAR = 


to Stock we FREIGHT AND CARTAGE 






STORAGE FACILITIES 







HANDLING AND DISTRIBUTION 


of Industrial Supplies eee " . DEPRECIATION AND OBSOLESCENCE 


Y 0 U i ! OB B E R INTEREST. ON INVESTMENT 
does it for You 











Stock carrying costs are worth the careful con- 


sideration of every company in industry. The 
figures here are the findings of INDUSTRIAL 
DISTRIBUTION magazine from an analysis of plant 


cost studies. But this saving is only one of nu- 











merous advantages the industrial jobber offers 


————— Zi ~-you. Others are: time-saving in delivery, ordering 
“Industrial Distribution 
XK Minimum cost determined from survey made by “In convenience, technical assistance, etc. 


Your MIDWEST Jobber Can Save You Money 


on Welding Fittings 











———— 















In addition to the savings indicated above, the 






Midwest jobber offers you a substantial further 


saving in Midwest "Long Tangent” Elbows. These 






give you from 21% to 42% more elbow for the 


MID EST same price and permit better piping design. Ask 


our jobber for Catalog 54 to get all the facts. 









7407 


“LONG TANGENT” 
MIDWEST PIPING COMPANY, INC. 
ELBOWS Main Office: 1450 South Second Street, St. Louis 4, Mo. 
Plants: St. Louis, Passaic and Los Angeles 
Sales Offices 
New York 7—50 Church St. « Chicago 3—79 West Monroe St 
Boston 27 —426 First St. © Los Angeles 33 520 Anderson St 


Houston 21213 Capitol Ave. © Tulsa 3—224 Wright Bidg 
Cleveland 14—616 St. Clair Ave. © Miami 34—2103 Le Jeune Rd. 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 












The Mail Box... 





Mist Citations 


Io The Editor 

In an article “Careful! Mists can ex 
plode” published in your November issue, 
it 1s stated that “although particle size is 
expect d to be a factor in mist explosions, 
no quantitative data are available.” The 
author has evidently overlooked our recent 
work on mist explosions and particularly 
a paper by Cohen and myself in the Pro 
ceedings of the Royal Society, London, 
1954, A225, 375, entitled “The Effect of 
Drop Size on Flame Propagation in Liquid 
Acrosols.”’ Other work on flammability 
limits of mists is reported in The Engi- 
neer, July, 1954, under the title “Explosion 
Characteristics of a Lubricating Oil Mist 


J. H. Burgoyne 
Department of Chemical Engineering, 
Imperial College of Science & Technology, 
Prince Consort Road, London, S.W.7 


Reply by Author 


The data reported by Burgoyne and 
Cohen on the effect of particle size on 
flame propagation in mists show that drop 
lets below 10 micron act in a flame as if 
they were completely vaporized. Beyond 
10 microns the lower limit of flammability 


lecreases with increased particle diameter 


‘ 
The flame velocity actually increases. Oil 
droplets formed by a vapor quench are 
about 10 micron or smaller. Thus, as re- 

an ported in my November Reriner article, 
the lower limits of flammability for mists 
and vapor-air mixtures are identical 


ON LOW-COSE A.W. SUPER-DIAMOND 5.05.6 ceca company 2 2 


Physical Research Laboratory 


ECONOMY ROLLED STEEL FLOOR PLATE Midland, Mict 


Forty raised steel figures to the step are your assurance of foot We Fill the Bill 

safety. Secrets of SuPER-DIAMOND’s anti-slip protection for men 

and rolling equipment are the diamond design and alternate lo the Editor 

spacing of figures at right angles and correct distances for maxi Please send me two copies of the Sep 

mum friction from any angle of approach. After years of usage, tember 19 5 Petroceum Reriner 18th 

the diamond pattern still retains its safe, comfortable footing . . . Annual § Process Issue. I have enclosed a 

still permits quick cleaning and draining 

Made from tough steel floor plate, SupER-DIAMOND can be Glad to see you publish a 1955 edition 

fabricated with normal shop equipment. There are no matching for petrochemicals as you did in December, 

problems. Use it structurally, as an overlay or as a complete 1954. You are to be commended especially 

flooring. for these wonderful process issues. They 
No other floor plate can match A.W. SupER-DIAMOND’s safety, ire invaluable in keeping one informed of 

durability and easy maintenance at so low a cost. the changes and progress of petroleum 


technology and engineering 


Louis W. Brunn 


check in the amount of $2 in payment for 


Sane 


Pittsburgh, Pa 


By Far the Best 
lo The Editor 


Please send me a copy of the Author’s 
EL FLOOR PLATE Handbook dealing with preparation of 
technical articles, 
By the way your magazine is far and 
“The diamond in the rough . . . a gem of a flooring.” away the best in its field 


ALAN WOOD STEEL COMPANY Long Beach 3, Calif. 


For plants where oil 
Conshohocken, Pa water and grease raise 


ancl suche aff tie Likes ‘Em Clip-able 


ping accidents, we suggest 
Name a check on the special lo The Editor: 
qualities of A.W. ALGrip Congratulations on a spendid issue Oc 
Tithe the world’s only abra tober, 1955, one of the best single issues 
sive rolled steel flooring z 4 

Company of any journal I have received 

? However please try to separate the arti- 
cles so I can clip and file them without 
City Zoom State losing one 


Robert C. Oliver 
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For thermafor 
catalytic cracking units 


Stainless Steel 
resists 860° F., 
15 psig oil vapors 


How different refineris would he linin ine ) wa ! tainlk 


without Stainl Steel! And hov Steel. These a cl Leps to re 


much more they would cost to Opt duce the continuing high cost of 
rate! Almost every time you find a finery plant corrosion 
high temperature corrosive itua When buying Stainlk Steel 


tion, you find lots of Staink Steel member that United State Sto 
In the unit shown here, the reacto1 offers the widest range of size grade 


chamber is lined with type 410 ind types. Selection is ea ind 
Stainle Reactor internals, bubble ure of service-tested [ 
cap ind tray ind variou ve e] 
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boost average ratings as much as 2 octane numbers 
with the LJUNGSTROM* AIR PREHEATER 


With waste heat recovered and returned to the furnace in up to 20° in fuel cost permits more economical furnace 
combustion air, the most modern heat-transfer systems can design, with no need for convection surfaces burns many 
be operated at peak efficiency fuels you used to throw away result 


That’s why you boost product quality with the Ljungstrom higher through-put and minimizes slag 


Air Preheater. Its heat-recovery efficiency make possible For more complete details on what the Ljungstrom 
advanced furnace designs that assure remarkably close con Preheater can do for you for an analysis of the 
trol of processing. And finer control means a more uniform recovery benefits obtainable in fuel burning equipment 


product with average ratings as much as 2 octane num or write The Air Preheater Corporation 
bers higher. One still’s added income just from higher prod 


uct quality is $58,000 annually 


How fast is “WRITE-OFF”? Wherever You Burn Fuel, You Need Ljungstrom 
. The Liundstrom operates on the continuou ener 

In earnings from higher octane ratings, many refiners write ee ee a 
off the cost of the Ljungstrom installation in le than two 


tive counterfiow principle. The heat transfer surfaces 
n the rotor act as heat a mulators. A 

vears. This time is cut to nine months and even less, when the vevelves. the heal is transferred fram the 

‘ 


4uiVeS gases to the incoming cold air 


other Ljungstrom advantages are taken into accoun 


The Air Preheater Corporation 60 East 42nd Street, New York 17, N. Y 
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Refiners to Have 
Good Year... 


Wages to Jump in ‘56 


Boost in Crude Prices? 


Octanes Show Increase 


Tips for Refiners 


How to Beat the Engineer 
Shortage .. . 


All industry outlook: Business is booming despite slowdown in auto pro- 
duction and home building. Prediction: Economists will reverse previous 
forecast for business to drop off last half of year. They will soon predict trend 
to continue upward—possibly into '57. 


Refining outlook: Bright—with reservations. Demand to continue upward 
averaging 9.3 million barrels daily for next 3 months—5 percent over °55 
Watch out for inventories: Gasoline stocks are 5.2 percent higher than pre- 
vious estimates. Kerosine and distillate stocks are 9 percent below, Unbal- 
anced stock situation may cause trouble if refinery yields aren't adjusted 


The wage picture: 56 wage increases will show decided jump over ‘55. 
Esso Standard, Humble, Gulf and Magnolia have offered—-with union ac- 
ceptance in most cases—a 6 percent minimum increase, Result: 15 cents an 
hour boost in ’56 compared with 10 cents last year. Look for other oil com- 
panies—union and otherwise—to follow suit. 


With increased demand—higher wages—mounting costs breathing down 
their backs, oil leaders are taking a long look at possible boost in crude prices. 
Perhaps before °57. Crude prices have been hiked only once (25 cents) since 


"47. 


Postings on octane race: Latest octane survey shows U. S. average for 
premium was 96.4 octane in February—up 1.6 from year ago. Regular: 89.2 
up 1.8. Jackson, Miss., was premium leader with 97.6. Baltimore, Md., took 
blue ribbon for regular with 91.4. 


Latest developments: Cosden-planned styrene plant has new wrinkle 
ethyl benzene is recovered from mixed xylene streams instead of reacting 
ethylene and benzene as in conventional schemes, Ethyl benzene will be sep- 
arated by ultra fractionation—will require 200-foot towers 


Petrochemical researchers have come up with new tongue twister—polypropy- 
lene. It’s made from propylene, of course. Advantage: Much higher melting 
point than polyethylene—offers new commercial potential for propane and 
propylene, Disadvantage: Subject to aging and cracking 


Nylon fiber paper is on the way. Advantage: High tear strength. Resists attach 
by chemicals, bacteria, molds, light and moisture 


New fire fighting method circulates cooler liquid from bottom of tank to 
quench flames on surface. Extinguished fire in 8000-gallon coal tar tank within 
30 seconds. 

. 


Want to beat the engineer shortage? Increase technician-to-engineer ratio 
say the experts. One industry leader says proper ratio is 2 to 1. Survey of 18 
oil and chemical firms showed average of only 0.9 technicians for each eng 
neer. 
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News You 
Need to Know 


A Quick Look at the Industry (continued) 





Jet Fuel Demand Jet fuel consumption will continue meteoric rise in 56 to 73 million bar- 
to Shoot Upward ..._ rels. This is 15 million barrels more than 55 and 27 million more than 754. 


TWA’s order for 8 jet liners by 59 completes “big four’ 
Cost: $4.5 million each. 


air carrier lineup. 


Some economists say airlines bought too many jets. Airlines belittle reports, 
point to traffic experts who predict U, S. will need nearly double present seat 
capacity by 62. 


Harris Bill Veto Washington scene: President Eisenhower says oil industry reactions were 

Brings Strong Reaction . . . ot generally bitter toward Harris Bill veto, Industry actions tell a different 
story: Drilling programs and sales to interstate pipelines are being held back 

in increasing numbers—at least until FPC decides how it will handle controls 


The Labor Picture .. . AFL-CIO is ready to roll in all-out organizing campaign. Potential in 
crude oil and natural gas: 205,000 unorganized employes out of 305,000 total 


Sparks are flying from friction between AFL-CIO and independent oil unions 
Say the “Indys”—if you try to move in on us, we'll see what can be done 
about taking over some of your weak AFL-CIO oil locals. 


Efforts to strengthen independent forces picked up last month. Fourteen Hum- 
ble unions set the stage for merger involving 16,000 employes. 


New Marketing New horizons: Service station-blended gasoline to meet each motorist’s 

Idea Shows Promise . . . needs is being pioneered by 17 Sun stations at Orlando, Fla. Using new type 
pump that offers 5 grades of gasoline (top quality is 100-plus octane)—Sun 

might be starting a revolutionary new marketing ball rolling merrily on its 

way, Effect on refiners: If idea succeeds, part of gasoline blending process 


would switch to service stations. 


Coal Burning Gas Coal is making bid to re-enter railroad fuel picture. First coal-burning 
Turbine by ‘57 ... vas turbine engine will be built in ’57. Probable first user: Union Pacific. In 
’43 railroads were coal’s biggest market, using 23 percent of all production 

Now, with railroads more than 85 percent diesel, they use less than | percent 


Air Pollution Laws Courts are cracking down on air pollution law violators. Court cases 
Getting Tighter . . . = totaled 2974 in ’55 compared with 395 the previous year. Fines jumped from 
$22,575 in °54 to $139,235 last year. Conviction percentage rose from 87.5 


perce nt to 92.3. 


New Oil Fields Seventy-three new oil fields rewarded U. S, wildcatting during January, 
Show Promise ... and as usual the majority were of minor importance. However, some show 
promise, and five of those were: Shamrock Oil & Gas’ Ochiltree County, 

Texas Panhandle, discovery good for 562 barrels of 38-gravity oil daily: Pro- 

vincial Oil’s find making 528 barrels of 50-gravity in Grant County, Oklahoma: 

Sunray Mid-Continental’s Lea County, New Mexico, oiler potentialed for 341 

barrels of 46-gravity; Felmont Oil’s Dawson County West Texas, discoverer 

of 308 barrels of 36-gravity; and Midwest Oil’s strike in Borden County, West 


‘ 


lexas. good for 237 barrels of 40-gravity oil a day. 


Page 126 





Mar: h, 1956 


hv | , ° he PUBLISHER'S PAGE 


Whose Job ls \t? 


whose job is it to se 
understanding at the hands « 
leum Institute and its 
who may be 4 





that the oil business has a better 


f the public > Is it just the job 


of the American Petro committees? 
job of the company executive 


Is it just the 
but who ha an 


heavy stoc kholder—0or who may 
interest in keeping a good job 

yes far deeper than that It gor 
5 whether 


not be 


No, the responsibility we 
to every individual! who works 10 the oil busine 


he works out in the oil fields, 1” pe line of 


a refiner on af 
works ata pump in a filling station 

If he intends to stay in the oi busine then he had bette 
help the oil industry get and mau 
of the publ His job! likel 


ion of his pndustry 


do everything he can to 
at the hand 


stable as! the reputat 


tain a good name 


to be just about a 

How can you or anyone emplo ead im the ¢ il industt help 
it to secure and maimtain a good name: 
The answe! to that 18 casy 


an ou 


@ So conduct your clf in all of your operations « 
feel 


man in contact with the publi so that the public will 
“thatsa good oil company to do busine with 

e if you hea! omebody making a statement about the o 
industry which your own formation tell ou is untrue 


rect it in a friendly manner 
It is just a imple a that. If the severe million emp! 


in the t © will do just thes two 


cot 


of the oil indust! 
the result will be far greate than could be 


a multi-million dollar advertising ¢ ampaig! 


And just a an ed torial writet 
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ear 306) da 


Kau L. db Me. 


Current Outlook Gection * 4 


This 


edi relate) Cc Vv 31 > > s 
t > ital im 
mpo 
F elaia oO all oi er 3 1 w e 
i ¢ IPF f 
f t ' C | ‘rT on omer Cc ‘1. ored mn 


we lelaltielay 7 sue WOR i resente f f 
the € U ] J '$$U Cc r Cc r r r + 
y 2 ®) LD Ol n nal ® hi , 
L Cc j 'S Pp s¢ ed ° y J the 
I 0 eh ile) by 
y) 


AM 
ERICAN PETROLEUM INSTITUTE 


50 We 
est 50th Street, New York 20, New Y 
ew ork 


] a I . rf or more dota on advertise roducts, us eaders ervice a 
) R " > e 
if i produ e 
M F dat d t d t Read 2 Cards, last page 








Use this 


You 


Mixing And you don't need to 


can't afford to guess about fluid 
On any mixing operation you can get 
factual answers to questions like these, 


to guide you in your mixer selection: 


1. What precise balance of fluid flow and 
fluid shear will do my mixing job best? 
2. If this balance can be attained in dif 
ferent ways, what is the most efficient 
and economical way? 

3. In scaling-up, does power required 
per unit volume remain constant? If not, 
by what factor does it increase OF de 
crease? 

4. Will the mixer transmit the required 


power to the mix, and do it efficiently? 


5. Can the mixer be installed without 


special construction? Can I get standard 
replacement parts quickly if I ever need 
them? 
6. Am I protected against mixer obso 
lescence in case of a process change? 

You know the answers to these vital 
questions, when you mix with LIGHTNIN 
Mixers. 

Predicting results 

Even on the simplest mixer application, 
your LIGHTNIN sales engineer's recom 
thousands of 


mendation is based on 


pilot runs, plus years of in-the-field 
experience 

On complex mixing jobs, pilot runs 
at Mixco quickly find the impeller-to 
tank diameter ratio and input power that 


will produc e the optimum fluid regime 


“Lightam Mixers. 


MIXCO fluid mixing specialists 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, send 


for these helpful bulletins: 
| | B-102 Top or bottom enter 
ing; turbine, paddle, and 25HP 
propeller types: | to 500 HP 
| B-103 Top entering; propel 
ler types: 4 to 3 HP 


] B-108 Portable: Ys to 3 HP 


[ ] B-104 Side entering: | to 


{ ] B-1 1 2 Laboratory and small 
batch production types 

{ ] B-110 Condensed catalog 
showing all types 


[ ] B-111 Quick-change rotary 
mechanical seals for pressure 


and vacuum mixing 


[ ] B-107 Data sheet for figuring 


mixer requirements 


Check, clip, and mail with your name, title, company address to 


MIXING EQUIPMENT Co., Inc., 164-c Mt. Read Blvd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 








GET EFFICIENT MIXING, plus built-in adapt- 
ability to process changes, with turbine-type 
LIGHTNIN Mixers. 


proved method /0 get good fluid mixing 


most economically. Scale-up is guaran 
teed accurate. 


Mechanical economy 


Your mixer investment goes into equip 


ment that is mechanically up-to-the 


minute. Hundreds of standard LIGHTNIN 
(inter 


widest 


power-speed combinations 


changeable in many models); 


possible choice of in-stock materials 
and interchangeable components, give 
you assurance of correct application, 
smooth running, and flexibility when 
you need it. 

For fluid mixing that does what you 
LIGHTNIN 


listed in 


want it to do, call in your 


Mixer (He's 
Refinery Catalog.) Or write us direct 


representative 


GET LOWEST-COST MIXING, gasoline blending, 
suspension of BS&W in crude, with LIGHTNIN Side 
Entering Mixers. New rotary mechanical shaft seal 
ends stuffing-box repacking forever; stops leakage 
runs for years without adjustment. Yet you can re 


place it in minutes if ever necessary 
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Public sentiment is everything. With public 
sentiment nothing can fail. Without it, nothing 


can succeed,—Abraham Lincoln 


Actions Speak Louder than Publicity 


VETO OF THE HARRIS BILL 


and the wording of the veto have rocked 


the events pre- 
ceding it 
oil industry public relations back on its heels, Accord- 
ing to the Philadelphia Inquirer-Sun, “Public opinion 
toward the oil industry was set back 10 years by the 
vas bill 5 

Why is it that one of the nation’s greatest, most 
table industries was turned “thumbs down” on a bill 
of such economic importance—a bill the President said 
he favored? Was it because of a single political con 
tribution ? 

This is hard, in fact, well nigh impossible to believe 
If an industry has won the understanding and good 
vill of America’s millions no single act can tear it down 
n one fell voop 

Therefore, there 1S only one Com lusion to make 
The oil industry still has a long way to go before it 
can list the public as an ally. This statement is made 
despite the fact that the Oil Industry Information 
Committee has done yeoman work since its beginning 
10 years ago. And despite the fact that oil companies 
have increased their own public relations efforts many 
fold during the same period 

Various reasons are given for the industry’s lack of 
The OLIC catches 
some of the brunt, Others stick to the old cliche that 


progress in winning public favor 


the American public has and always will have a 
general distrust of big business 

However, the problem goes much deeper than that 
For one thing, it concerns the interpretation of the 
term “public relations.” ‘Too many oil men sincerely be 
relation 
If this were true, the OIITC would have solved the pub 


lieve that public relations means public ity 


le attitude problem long ago 
10.000 OICC volunteer told the 


tory of oil to nearly 10 million people through motion 


La t yeal alone 


pictures—-distributed several million pieces of educa 


tional material to 7320 school and personally con 


tacted 67 percent ol the nation’s new paper ind radio 
and television station 


These are efforts of which any industry would be 
proud-—-and they have been picking up momentum 
ince 1946. Now, let’s look at OII¢ $s most recent | iblic 
opinion survey 

® ‘Twenty-three percent of the 
thinks the oil industry 


Ameri il publi 
Although 


too much prot 
is the lowest | el y f the past hive 
till two percent unts higher than 
lation in 1946 


@ Wh 


) ft th nad perce 
I rn I nd l - p 


i ored 


ried said “yes,” the same as in 1950 
® Although there were no majority criticisms of the 
industry in 1955, the most negative opinions were that 
the industry is not fully competitive, is controlled by a 
lew companies, and charges prices that are too high 
It is important to note that the OIIC survey was 
President Eisenhower killed the 


Harris Bill. Only the future will tell what his signature 


completed before 


did to public opinion 
The truth ts that a good share of the | 5 publi 
think the 


industry credits itself with bet 


ou industry is not a wd a citizen as the 
And publi 


believe it or not, had more to do with the defeat of the 


Opinion 


Harris Bill than a political contribution or the Presi 
dent's veto 
Lhere were 


many good points in the 1955 public 


Opinion survey compared with previous years it’s true 
And there were many improvements, But, the fact 
mentioned here are significant. They clearly illustrat 
that publicity can not creat public flavor on if 
merit 

The oil industry must face these truths if it is to 
relation 


progress in its with the public And progr 


it must, for the public more than any one single factor 


will determine the industry’ 


How can the oil industry impr lf in the 
ot the publi 


future 


It is patent that the OII¢ and company public 
houlder 


proper if 


relation department by themselves can not 
he re pon ibility They must be uded by 
tions and good judgement b top management ol the 
industry 

Before real progr can be made the industry must 
yckering. ‘This busine 


themselve 


top it internal ot produce 


fivhting publich unong about import 


efiners and producer quabbling about prices paid for 


ude oil—jobbers avainst refiners and integrated com 
ras distributor working against the Harris Bill 
ertain to impede public relation progre 
Each bickering se@ment of the industry seems det 
ned to contirm at least part ol the 
enemu 
impact of interna 
cribed by Shell I ident 
Le partine nt of 
one or the other 
t dor in 


And 


paint com 


All of thi 





REFINER’S GUIDE—for using Du Pont Metal Deactivator 


APPLICATIONS BENEFITS 

Protects your high octane gasoline by preventing copper-caused 
gum, often a source of customer dissatisfaction. DuPont Metal De- 
activator may also provide important savings when used with other 
Du Pont additives. 


Motor Gasoline 


DMD is useful as a color stabilizer in some copper-sweetened stocks. 
it has also been reported effective in reducing carbon and coke for- 
mation in pot burners by as much as 50%. 


Kerosines 


DMD has been approved by military specification (MIL-F-5624C) 
for use in jet fuels to inhibit deterioration, thereby decreasing fuel 
system plugging and residue formation. 


Jet Fuels 


Diesel Oils, 
Home Heating Oils 


DMD helps prevent color deterioration, improves storage stability, 
inhibits formation of gelatinous sludge due to copper pickup. 


Turbine Oils The advantages vary according to service. 


Displays benefits in greases for bearings which may have copper 
content. It is frequently used in conjunction with a DuPont anti- 
oxidant. 


DMD counteracts the catalytic effect of metals on gasolines during 
long storage periods, and this is especially important for stabilizing 
“‘driveaway" gasolines. 


Special Applications 


if you use, or have need for, metal deactivator, 
why not make use of Du Pont Technical Services? 


Are you benefiting from the advan- 


tages of using metal deactivator in all 
possible applications? 

Are you getting the most product 
improvement from the metal deacti- 
vator you are now using? 

Can you get improved benefits at 
lower cost with combinations of Du 
Pont Metal Deactivator plus other 
special-purpose additives? 

No one can give you snap answers 
to these and other important questions 
regarding the prevention of metal 
catalyzed gum formation. But you can 
get accurate information easily from 
the DuPont regional laboratories. 
There are five in all and one is con- 
veniently near you. 

The service representatives at these 


Sales Offices 


HICAG 


DuPont laboratories will be glad to 
work with your staff on your own par- 
ticular products and problems. Be- 
cause combinations of DMD with 
other Du Pont additives so often bring 
greatly increased benefits, Du Pont 
technical people are especially well- 
equipped to help you. They may, for 
example, be able to show you how a 
combination of different additives can 
cut the total additive content you need 

.. possibly give added effectiveness, 
at less cost. 

To explore these interesting possi- 


bilities, contact your DuPont Petro- 
leum Chemicals Division representa- 
tive. He'll be glad to work out a pro- 
gram of technical assistance to fit your 
individual needs. Just call him at one 
of the sales offices listed below. 


#16. u 5. Pat OFF 
Better Things for Better Living 
« « « through Chemistry 


Petroleum Chemicals 


RA 


For more data on advertised products, use Readers’ Service Cards, last page. 
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The recent Harris Bill debacle proved that ill wish 
ers can do enough harm to the oil industry——-without 
the help of internal strife. During the heat of the d 
bate some of the nation’s most influential newspape1 
took up the cudgel against wealthy oil interests “buy 
No mention 
was made of the investments made by the opposition 
Why? Because the oil industry It is vulnerable 


a prime target for those 


ine’ their way free of government control 


is big 
And thus it makes who diffe: 
with its poli ies or those who would like to see the in- 
dustry weakened, All of the prior efforts of the OII( 
ind othe public relations groups combined had no in 
fluence whatsoever on these ne wspapers 

The oil industry 


these 


must face the reality that storie 


uch as and others we shall discuss in 


future 
ISSUES even if not true are successfully nullifying it 
efforts to create public understanding and 

Oil’s public 


until 


rin rd will 


relations problem will never be solved 


each and every one of the two million people 
who work in the 
behalf 


obligated to know his industry 

it whe rn needs be Hi 
ve his company 
defend his 


industry becomes a spokesman in it 
Every person who gains his livelihood from oil 


and to stand ip lor 


must work every day of the yeat 
a good name He must be ready 


industry when it is unfairly attacked 


This one common 


ense fact can and must be ham 


mered home from every | 


direction--from every level in 


the industry 
But, most important of all, the industry must first 
dé eTve Before 


this can be accomplished, oil men must start evaluat 
ing thei public 


the good things that are said about it 


relations efforts in terms other than 


column hours on radio and television 


inches or total 


The new terms: Action 


action that merits the un 
Phen, good 
ill be de 


derstanding 


public 


and good will of the public 


relations will come naturally ind it w 


erved. Strange as it may seem to some, the 


what, the oil 


American 


public forms its opinion from industry 


t 


aoe not trom 


vhat it ay 


Actions speak louder than publicity. 
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core 


expan On 1 about equally div} 


refining activity retining 


petrochemical plant actual 


Refining expansion, etc. 42 
New refining capacity 32 
Petrochemicals 44 


8 million 
9 million 
$ million 


i expected 


| petrochemis al 
Total figures for expansion going 

U. S. A. came to $1506 million. Thi 

million for the U. S. A 
] 


muon 


1 world 


Notice that the | 
behind the entire 
percent of the 


5. A 


world 


is only about $500 million 


and is still doing about 40 


worldw ice 


expansion in refining and 


pe tro he Trike als 
Lhe worldwide 
Refining expansion, etc. 


New refining capacity 
Petrochemicals 


1506 million breaks down thu 


$215 million 
855 million 
436 million 
Many industry people had expected to see new re 
lining ¢ apacity 


amount to more than refining activity 


hardly expected that 


would run more than » percent of the 


ind petrochemicals sut they 


petrochemical < 
total t xpan ion activity 


Phere 


ire more 


hgures would indicate 


that | 5 \ 
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refine! 
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and new 
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of the world 
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about yt) percent more 


expansion Im new renning 
S.A 
Petrochemical foreign operations lead 
$100 million 
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ictivity by about 
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What Will Labor Union Merger Mean? 


We were sorry to see the merger of the CIO and the AFL—sorry 
because we foresee ahead some serious trouble for our country as a result 
of this merger. 

In the past, although occasionally some of its individual unions have 
been chock-full of racketeering and corruption on the part of union lead- 

s, the AFL, generally speaking, has held a good reputation and has been 
a strong proponent of individual enterprise. 

On the other hand, the CIO is nothing more or less than a front for 
Socialism as its platform has shown on more than one occasion. It has 
been our observation that every time the CIO has organized the plant of 
some acquaintance or friend, that organization was immediately followed 
by trouble. We know of instances where companies have deliberately re- 
frained from the purchase of certain types of machinery because it was 
customary to have that type of machinery operated by a CIO operator 
and a CIO operator meant trouble. 

. 
One of our strongest reasons for our opposition to the merger and our 
fear of its consequences lies in the single word “monopoly.” We believe 
that our laws against monopoly in business are sound and are necessary. 
But we believe too that they should be extended to include unions as well. 

A union officer has no more right to engage in a conspiracy against 
trade than does an industrial concern executive. 

In the past the AFL has afforded some slight brake on the CIO in that 
the CIO appreciated at least the AFL segment of public opinion. If the 
two are joined together we fear that this braking action may be lost. 

We are afraid that we may see all over the U. S. the occurrence of the 
shameful episode that has been occurring in the Kohler plant in Wiscon- 
sin. A more dastardly effort to destroy private enterprise has never been 
invented than that used in the Kohler plant by the CIO. 

“ 
We have been an employer of union labor (International Typographical 
Union, affiliated with AFL) and have gotten along well with our union 
employes. 

If a quick split doesn’t arise between the AFL and the CIO elements 
of the new union, AFL men may well expect to see the militant, pushing 
CIO leaders take over. And that is a prediction. Whether they will be 
powerful enough to turn the country into Socialism is another thing 


but the threat is there. 
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at 

RICHFIELD’S 
NEW WATSON 
REFINERY 


Here, at the largest and most modern refinery 
_ x . on the West Coast, you'll find a complete line of 
TYPE 8-B : “John Crane” Seals. Specifically designed for re- 
finery service, these seals were selected for their ability 
to handle difficult liquids 


For instance, you'll find Type 8-B Seals handling propane at 100°F., 700 psi., spg. 0.475 Type 1-B 
Seals on 4-stage pumps handling liquids at 190°F., 500 psi... Type 2 Seals in ethane-butane service at 
90°F ., 235 psi... others handling gasoline at 110°F., 445 to 460 psi 

These seals, in combination with the “John Crane” 
DuPont Teflon), are used in refineries everywhere 


Type 9 Seal (incorporating sealing member of 


The ‘John Crane” Type 9 Seal is especially adapted to handling light hydrocarbons and similar 
services where rubber sealing members cannot be used because of high temperatures and 
corrosive action. 


Refinery engineers should have our new and latest literature on “John Crane” Seals 


Crane Packing Company, 6420 Oakton St., Morton Grove, Ill., (Chicago Suburb) 


In Canada: Crane Packing Company, Ltd., 617 Parkdale Ave., N., Hamilton, Ont 


CRANE PACKING COMPANY — 2425) 
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Above, test car with minimum instrumentation needed for fuel rating. 


How Ethyl Research equips a car 
for accurate fuel ratings 


Ethyl Research has for years been active in 
developing more accurate and economical 
ways of obtaining fuel ratings on the road 
offering refiners convenient methods for eval- 
uating their gasoline stocks. 

At Ethyl Laboratories, we have found that 
the various road rating procedures can be 


adequately handled by a grouping of just five 


(Advertisement) 





instruments, some of which can be seen in 
the picture above. But we have discovered 
that the addition of other key equipment (see 
right-hand page) can facilitate your road 
testing operations. 


Our people have accumulated hundreds of 


thousands of miles of road testing experience 


with this equipment. If you would like more 
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Electronic spark protractor pro Timing light (above), calibrated 


vides an accurate method for flywheel and sight tube are used 


continuous undication of park for obtaining instantaneous 


advance. It gives direct readings park advance position. Flywheel 
at all speeds is marked in crankshaft degrees 


Auxiliary fuel system faciliiates Tachometers ar: 


testing of several fuels in suc 


wecurate mech 
aniames for measuring the engine 
cession. Simple coupling connects apeed. ‘The ire adaptable 


for 
the auxiliary line to the inlet side 


operation with any #ix- or twelve 


of the fuel pump Voll system 


Right, equipment suggested for more complete test-car setup. 
Vacuum gauge is required for Selector switches for 
part throttle ratings At ny 
given car speed, the icuum 


thermo 
ind resistance bulb 

ometers are needed to | 

permits reproducing part 


information about this subject, please con- oad condition 


t reading temperature 


tact your Ethyl technical representative. 





INSTRUMENTS SHOWN in thi iivertiwement ha 
satisfactory in Ethyl test cars but are not necess 
dorsed by Ethyl Corporation. Although the prod 

ome specific manufacturer ire shown, several of the 
ruments are made b irious companies, and we d be gl 
to mail you a list of sources. Just send your request to Be 


14, Ethyl Corporation, 100 Park Avenue, New York 
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Ways to solve the problems of . . . 


As Management Sees It... 





Employing the College Graduate 


Interviewers and placement officials speak out on how oil companies and 
colleges can work together to expedite employment and increase applicants. 


THE ANNUAL ‘° 


to April hundreds of oil company 


student rush” is on, From February 
interviewers have 
visited—-and will visit-——college campuses across the na- 
Fill those 


and fill them with top calibre men 


tion. Each interviewer has but one objective 
job vacancies 

In 1956 it will be harder than ever to find top calibre 
personnel, There will be approximately 26,000 engineer 
ing and science graduates to fill an industry need for over 
10,000, ‘To say that competition will be keen is putting 
it mildly 

There has been a phenomenal growth in industrial 
recruiting of college graduates in recent years, It has be 
come big business 

With the need and supply at such odds, no crystal ball 
is needed to see why industry is stampeding to the cam 


hired 


compared 
2 


puse Last year, one group of 15 oil companies 


1725 graduates through student interviews, 


with 386 in 1945, Out of 35 oil companies queried sO 


(—% 
ce 
J 


nearly two-thirds have been using the college interview 
method of hiring for 10 years or less. Seven have been 


interviewing for less than five years. 


Ihe oil industry is but one of many that have jumped 
on the college interview bandwagon—and there are more 
to come. In fact, the trend toward college interviews has 
increased at such a phenomenal rate it has produced 
countless problems for interviewers and placement of 


ficials alike 


The following report is the result of a comprehensive 
urvey conducted by PerroLEUM REFINER to determine 
what the major college interviewing problems are—and 
ways to solve them. It is intended to provide information 
and ideas that will benefit both the interviewer and the 


college placement directo 


This is what 15 colleges and 5 oil companies have to 


ay about modern day college interviewing practices 


45 colleges report that oil company recruiters 
have multiplied nearly 7 times in 10 years. 




















20 suggestions from placement directors to interviewers ... 


1 Well in advance of campus visit, pro- 
* vide the College Placement Bureau 
with definite information concerning: (a) Plans 
for visit and time of arrival. (b) Campus sched- 
ule. (c) Number and type of graduates wanted 
(d) Complete description of job openings, in- 
cluding type of work, location, salary and ad- 
vancement possibilities. (e) Plans for faculty 
conferences. (f) Number and names of repre- 
sentatives who will visit the campus. (g) Han- 
dling of application forms in advance of arrival 
(These points were mentioned by 26 of the 45 
colleges replying.) 


2 Make all arrangements for campus 
* visits at least one month in advance. 
Some colleges requested three to six months 
notice. (21 mentions.) 


3 Notify student promptly on decision. 
* Send duplicates of correspondence to 
the Placement Bureau. (21 mentions.) 


4 Provide well qualified interviewers who: 
* (a) Know and like their work. (b) Have 
full understanding of college-age people. (c) 
Are well informed about job openings. (d) 
Are familiar with all phases of their company’s 
operations. (e) Know how to conduct inter- 
views. (17 mentions.) 


5 At legst two weeks in advance of visit, 
* send factual company literature and 
brochures in quantities that meet the situation. 
Not so numerous or voluminous as to require 
an excessive amount of space for display, and 
reading time on the part of the student, (12 
mentions. ) 


. Organize program with one central of 
* fice for entire company and subsidiar 
ies, rather than on departmental or inter- 
company basis. (12 mentions.) Editor's Note 
Colleges fail to realize that the oil industry is 
highly specialized—that refining, production, 
exploration, pipe lines are separate industries 
An experienced refinery engineer could hardly 
be expected to interview candidates for the 


production division 
7 Interviewers arrive on time and stay 
© strictly within their schedule—with no 
last minute changes. (10 mentions.) 


8 Conduct all business in a direct man- 
* ner both with the Placement Bureau 
and the students—using no unethical tactics 
See Code of Ethics for Interviewing Procedures, 
1949 Issue of Journal of Engineering Education 


(8 mentions.) 
9 Keep in mind that successful recruiting 

¢ is almost always tied in with good fac 

ulty relationships. Keep in personal contact 

with Placement Bureaus and college depart 

ments during the off season. (4 mentions.) 

10 After interviews return to the Place 
© ment Office for discussion of candi- 

dates before leaving. (4 mentions.) 


Other Mentions 


11. 

12 Understand the limitations of place 
* ment facilities and do not ask the 

impossible 


Do not ask Placement Directors to 
make decisions on candidates 





Sak ete eS ee 


.2 eR Rt et 


Arrange for students to make plant 
visits during class breaks and holidays 


13. 


14 Arrange campus recruiting program for 
© June seniors and interview between 
February and April 


15 College interviewers should familiarize 
* themselves with degrees offered by any 
given school before writing for interview 
arrangements 


16 Interviewers should give sufficient 
* weight to part-time work and extra 
curricular activities which might have a tend 
ency to lower grade point averages 


1 7 Courtesy should be shown to the “aver 

* age” candidate as well as the outstand 
ing one. He should also be given the same 
type of interview 


The ideal interviewing group consists 
of one technical man and one personnel 


mon 


19 The college interviewer program should 
© be flexible enough to fit into any 
campus situation 


20 Interviewers should be thoroughly con 
* versant with company arrangements 
with the Placement Bureau 


20 suggestions from interviewers to placement directors... 


1 Interviewing rooms should be private 
* and of adequate size. (This point was 
mentioned by 24 of the 35 companies replying. ) 


2 Provide complete records and back 

* ground information on students to be 

interviewed. (15 mentions.) 

3 Keep an orderly appointment schedule 
* (10 mentions.) 


4 Maintain a staff large enough to co 
* ordinate visit details with department 
heads and to meet interviewer needs before, 
during and after the interviews. (8 mentions.) 


5 Provide for conferences with professors 
* regarding job candidates (6 mentions.) 


7 Provide a good placement library with 
* an adequate reading room. The library 
should have various job opportunities cross ref 
erenced by industry, job location, job title and 
degree requirements. (6 mentions.) 


7 Have a well-coordinated communi 
* cations system to insure student noti 


Varch, 1956—-PeETROLEUM REFINER 


fication of company visit, and type of inter 
view. (5 mentions.) 


8 Placement bulletin boards should be 
* well organized and of sufficient size to 
clearly show all company announcements of 
campus interviews. (4 mentions.) 


9 Furnish information in advance about 
. 


meals, lodging, parking and campus 
geography. (3 mentions.) 


10. 


campus 


See that students fill out application 
forms before interviewer arrives on the 
(3 mentions.) 


Other Mentions 

11 Closer contact between department 
* heads and Placement Bureaus regard 

ing industry requirements 


12. 
13. 


Proper indoctrination of students as to 
correct interview practices 


Some pre-screening of candidates—if 
possible 


Require students who sign up for inter 
views to keep appointments 


14. 


Make provisions for the interviewers to 
visit the various departments 


15. 

16 Notify the company if no one is avail 
¢ able for interviews 

Keep on impartial attitude toward 

companies when referring students for 


17. 


jobs 


1 8 Provide facilities for meetings with the 
* faculty 

1 9 Help the recruiters contact members of 

* the faculty, and make necessary ar 


rangements for lunch on campus 

20 Provide advisory and counseling services 
* for the student so he will know the 

companies that offer him the kind of future 

he seeks 


Continued on next page 
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College placement directors speak .. . 


Q 
A 


Q 


Q 


A 


When did your college start its placement program? 
Fifteen, or one-third of the colleges replying have es- 
tablished placement bureaus since 1945, Six have been 
in existence five years or less. 

Approximately how many oil company interviewers 
visited your campus during the 1954-55 school year? 
Of the 45 colleges replying, 11 reported 137 oil com- 
pany interviewers visited their campuses in 1945, Dur- 
ing the last school year, 1071 oil company interviewers 
visited 34 of the campuses. One college reported 350 
oil representatives visited its campus last year, com- 
pared with 50 in 1945 

Have you increased your facilities 
views since 1945? To what extent? 


for company inter- 


Forty-three colleges reported considerable expansion of 
placement facilities and personnel in the past 10 years 
‘Two said no improvement has been made. One place- 
ment director said he needs to triple space and number 
of personnel 

On the other hand, one of the colleges has increased 
its personnel from 1 to 12 and has 10 times as much 
office space as in 1945. During the same period job 
listings have increased from 1 to 3000, placements have 
increased from 100 to 10,000 and the number of cam- 
pus interviews has increased from 1 to 250, Another 
college has tripled its space and expects to triple its 


present space and per- 


“ves.” One said “no.” Nearly all agreed there has 


been a decided increase in demand for engineers 


chemists and accountants—particularly in the past 
five years. One college reported than in 1955, demand 
for engineers was 5 times the supply, scientists 10 
times the supply and accountants 5 times the supply 
Another college said each of its graduates in these 
three fields had at least 10 to 15 job offers. 

Twenty colleges say there has been a corresponding 
increase in demand for liberal arts majors and sales- 
men in the past three years 


What are the most common faults of company inter- 


viewers? 
1. Do not properly define qualifications for applicants 
in advance. 
Do not inform the college of company decisions 
Numbers 1 and 2 were mentioned many more times 
than the others as the major faults. ) 
Do not inform the candidate of company decisions 
(if not hired 
Send too much promotional material to the college 
.Do not properly announce time of arrival or depar- 
ture 
Ask the placement director to make the decision on 
applicants 


7. Exert pressure on the 





sonnel within the next 
three years 

Approximately hou 
students 


were interviewed by com- 


many of your 


pany representatives dur- 
ing 1954-55? How many 
were hired? 
Thirteen colleges report- 
ed 1161 graduates were 
material. 
interviewed for positions 
in the refining industry 
86 were hired: 8 colleges 
reported 550 graduates 
were interviewed for jobs 
in the petrochemical field 
5 were hired; 11 col- 
leges reported 182 grad- 
interviewed 


uates were 


for pipe line work | 
were hired; 20 colleges 
reported 1202 vraduates 
were interviewed for jobs work. 
in exploration and _ pro- 
78 were hired 
Has there been a shift in 
emphasis in the type of 


student hired? 


duction 


sible. 


fall. 


Forty-four colleges said 





TEN WAYS TO GET STUDENTS 
TO ATTEND INTERVIEWS 


Contact the placement bureau of the col- 
lege well in advance of the visit and send 
literature for distribution to students and of 
factulty. (Most companies replying use 
this method only.) 

Keep dormitories, fraternity and sorority 
houses on the mailing list for company 


Personal contact throughout the year 
with the placement bureau and college 
department heads. 

Conduct year-round public relations pro- 
gram with placement personnel, deans of 
engineering and the engineering library. 
Advertise in campus newspapers. 

Send copies of all correspondence con- 
cerning interviews to department heads 
as well as placement bureau. 

Send interview notices for posting on 
college bulletin boards. long ; 
Take active part in placement association 


Conduct group meetings whenever pos- 
Sponsor summer employment programs 


for juniors. They usually discuss the com- 
pany when they return to college in the 


placement director to 
get preference in grad- 
uate selection. 
Rude to students 
Show prejudic e becaust 
racial or religious 
background 
In almost every in- 
stance, placement direc- 
tors emphasized that the 
majority ol the com- 
panies are doing an 
exceptional job of re- 
cruiting. Several colleges 
mentioned that the fed 
eral government is by far 
the weakest of them all 
in recruiting practices 
sends too many people to 
interview and stays too 
too much duplica 
tion of effort 

One college mentioned 
that an oil company 
showed great interest in 
eight applicants, but 
never again contacted the 


students or the placement 





bureau 
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College interviewers speak .. . 


Q How many colleges did you visit during the 1954-55 


A 


school ye ar? 

One company visited only two colleges while another 
conducted interviews at 158 schools 
35 colleges. 

How many colleges have placement departments? Hou 
does this compare with 1954? 

Most of the companies said all the colleges they 
contacted had placement facilities of one kind or 
the other. However, one of the larger companies said 


| he average was 


that 100 out of 158 colleges contacted had a placement 

bureau—another reported 130 out of 142. The inter- 

viewers all agreed that there has been a remarkable in- 
crease in placement bureaus in the past 10 years. One 
company said there are twice as many 

How many students did you interview for oil company 

positions? How many were hired? 

@ Seven companies interviewed 3093 students for posi- 
tions in the refining industry (one company alone 
interviewed 2817 students and hired 200). A total of 
226 were hired 

© Five companies interviewed 1102 students for petro 
chemicals—86 were hired 

© Twelve companies interviewed 1432 students for 

jobs in exploration and production-—152 were hired 

® Five companies interviewed 213 students for pipe 
line jobs—19 were hired 

Is there a trend to improve college placement services? 

No doubt was left here, Nearly all the companies said 

college officials are constantly trying to improve their 

service to students and interviewers alike. There is a 

need in some colleges to enlarge facilities and increase 

personnel, Several interviewers mentioned that repre 
sentatives of industry and college placement officials 
meet annually to discuss ways of mutual improvement 

Placement associations are the sponsors of most of these 

meetings 


How long doe 


Eleven companies said it takes 30 minutes to conduct a 


it take to conduct a colle ée intervie 
successful interview. Seven said 20-30 minut Five 
complete their interviews in 20 minutes. One inter 


viewer said it takes only 


direct contact with the individual, but keep the place 
ment bureau fully informed (many of the companies 
that contact the individual directly also contact the 
placement bureau 

What success have you had in 


attend interviews? 


Eighteen companies say they have good to excellent 
success in getting students to attend interviews. Seven 
companies report fair success two Say attendance 1s 
poor 

Has there been a shift in emphasis on the type of 
stude nt hired? 

Major shift has 


been to mechanical and chemical engineers chemists 


Thirty of the companies said “yes 


and accountants, resulting in the current shortage of 
graduates in these fields. Five said there was no change 
of emphasis 

WW hat are the most ce 


) 


de partment 


1. Do not properly inform students about job openings 
Was mentioned more times than any other as the 
major fault 

2.Do not provide adequate student records for inte1 

views 

}. Do not provide proper facilities for interviews 

t. Do not circulate company literature properly 

». Do not screen applicants properly in advance 

6. Show lack of interest in cooperating with inter 
viewers 

7. Lack of centralized place ment ofhice 

8. Fail to notify interviewer if less than a minimum 
number of students are available for interviews 

9 Do not follow up to make sure students report lor 


interview 


Ihe interviewers were unanimous in their veneral 


praise ol placement bureaus. Many emphasized that the 


school ha e done an out 





10 minutes per interview 
while another said it 
takes from 30 to 45 min 


ute 
/ the inlervieweés hired 


replying.) 


by directly contactine the 


individual, or throuch the 


placement bureau? 


[wenty companies re tions.) 


contact 


ported that they 


the individual directly 


when he is hired. Fou 


companies hire through 


CDAONOUW hon 


the plac ement bureau 


Phres 


a 


Make 





compan 


Maturity. (14 mentions.) 
Character traits. (12 mentions.) prot 
Extra-curricular activities. (8 mentions.) are solely academi 
Experience. (5 mentions.) 

Family background. (4 mentions.) 
Attitude. (4 mentions.) 


tanding job considering 


WHAT INTERVIEWERS SEEK the recent heavy demand 
IN GRADUATES on limited facility ind 


Grades—intelligence—mental alertness. 
(Mentioned by 26 of the 35 companies 


personnel in some of the 


collews Wher eal 


rit ( are found the i 


Personality. (15 mentions.) uall can be attributed 
Appearance. (15 mentions.) to « 
Iinterest—mental curiosity. 


wverloaded personne) 
(14 men- 


or misplaced personnel in 
charge 1.¢ the associat 


whose interests 


igned pla ement 


ibilities in ade 





his other dut 





Turn to Page 270 for other ‘As Management Sees It’ articles 
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How 


to Cope 
With 


Hydrogen 





THIS SPECIAL report on hydrogen presents a 
wealth of useful data and information. While it 
does not give the answers to all problems associated 
with hydrogen it does help in process design, me- 
chanical design and maintenance. 

The effect of hydrogen on the physical properties 
of gas mixtures is out of proportion to its size and 
weight. The determination of physical properties 
of these mixtures is essential in process calcula- 
tions. The influence of hydrogen is especially great 
in fluid flow and heat transfer problems. This 
special report presents theoretical and _ practical 
equations for solving these everyday problems. The 
collection of graphical data represents hours of 
literature searching. 


One major problem associated with hydrogen 
attack is the recognization of the particular type 
Only after suitable classification can the seriousness 
of the attack be determined and preventative main- 
tenance planned. The theory of hydrogen attack 
and the classification of the various types are pre- 
sented in this special report. 

Hydrogen embrittlement is a very insidious 
phenomenon, Without any previous warning it may 
exhibit itself with a dramatic equipment failure 
his report describes some empirical observations 
useful in determining hydrogen embrittlement 


All hydrogen problems cannot be solved by 
the use of high-powered alloys This report tells 
the uses and limitations of the presently available 
alloys and steels. This knowledge is money. Re- 
ported here are the characteristics imparted to a 
steel by the use of various alloying clements, Proper 
use of these materials can solve the problems of 
hydrogen blistering, decarburization and cracking 


OF2co, 
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FIGURE 1—Specific heat of hydrogen 
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Finding the 


Frank L. Rubin 


Downington Iron Works, Downington, Penn. 


HEAT TRANSFER and fluid flow calculations for 
mixtures containing hydrogen can be made in normal fash 
ion provided one can evaluate properly the viscosity, ther- 
mal conductivity, specific heat, and density of the mixture 
his article presents methods for making such « alculations 

Process calculations involving mixtures containing hy 
drogen present problems to engineers. Hydrogen has the 
lowest molecular weight of any substance. Thus the mix 
ture containing a very low weight percent of hydrogen 
contains a significant volume percentage of hydrogen 
The physical properties of hydrogen differ considerably 


from those of the hydrocarbons and more common gases 


@ Specific heat is approximately 3.5 as compared to a 


more conventional range of 0.25 to 1.0 


@ ‘Thermal conductivity is approximately 4 to 10 time 


greater than that of the more common process fluids 


@ Viscosity of hydrogen is somewhat lower than that 


of the other common fluids 
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FIGURE 2—Specific of eight gases at atmospheric pressure 
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Temperature °F 


FIGURE 3—Viscosity of hydrogen 


Properties of Hydrogen Mixtures 


Here are data you need for solving those fluid flow and heat transfer prob- 


lems. This short-cut method helps determine physical properties. 


dimensionless and is equal to 


The Prandtl number for hydrogen and s¢ 


The Prandtl number is 
cz (2.42) /k 
eral othe COMMOn Gases at various temperature are 
shown 1n Figure 13. The Prandtl number for hydroven } 
ot comparable magnitude to that of the other vases even 
though specifi heat and thermal conductivity are rela 
tively high. ‘These factors tend to balance out in the 
Prandtl number relationship 


Process calculations involving mixtures of hydrogen with 
liquids involve fluid flow for two-phase systems. ‘The 
method of Chenoweth and Martin'® is recommended for 
these problems 

Soth viscosity and thermal conductivity are transport 
properties. These are dependent upon forces between 
molecules. ‘The energy of interaction between polar mol 
cules 1s quite different from that of non-polat molecule 


Hydrogen has a non-polar molecule 


Recommended methods of determining the proper 


March, 1956--PETROLEUM REFINE 








tics of hydrogen mixtures for heat transfer and fluid flo 


are described here, Viscosity and thermal conductivit 


ilculations by different methods are shown. The simple 
ultable for eng 


ind Wilke*t for 


iuthor presentation for the Mmiajy con 


olutions, which ippear to give result 
neering calculations are those of Bromle 


iscosity and the 


| faacsts 
aquctivity 


The density «! | drocarbon ipors | determined trom 
the ideal gas law with an appropriate correction factor 
n PV /RI The correction factor } plotted i a tune 
tion ol the reduced temperature | | ind reduced 
pres uré P P For hydrocarbon rriixture the pseudo 


hould be used I he 


critical temperature and = pressure 


recommended 


iverave boiling point method cu 
late the pseudo-crith il propert 

When gas H..H.O. HS, et are pres nm a mix 
ire of hydrocarbon apors, the duced pre re of the 
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Properties of Hydrogen Mixtures . . . 





hydrocarbon portion should be based upon the effective 


pressure of P V/ x». for the hydrocarbon portion. The cor- 
rection factor, n, for the other gases should be also deter- 
mined at an effective pressure equal to the total pressure 
multiplied by the square root of its mole fraction, The 


molal volume is then calculated by Amagat’s Law.’ 


RT 


Vin p Khe Nne “Tt” KeMe “t . t~ XN, 
Usually the correction factors for vases are equal to 1.0 


The specific heat of hydrogen as a function of pres- 


sure and temperature has been presented in a convenient, 
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80 
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60 
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Zp /Zatm. 
a 


graphical form’ (Figure 1 

The effect of pressure upon the specific heat is slight 
[he temperature effect is unusual. At low pressures the 
spec ific heat im reases at a decreasing rate and then in 
creases at an increasing rate At high pressure, the spec if 
heat decreases at a decreasing rate and then increases at 
an increasing rate. ‘The point of inflection occurs near 
500 F 


The specific heat of hydrogen is approximately thirteen 
times that of the other common gases as shown in 
Figure 2 

The sper ific heat of a mixture of gases at low pressure 
is equal to the sum of the produ ts of the individual weight 
fractions times the respec tive spec ific heats 


Ihe specific heat of a mixture 
of gases at high pressure is cal- 
culated from enthalpy data. ‘The 
heat load in the system under 
consideration should be deter- 
mined by multiplying the individ- 
ual weight fractions times the 
respective enthalpy changes. ‘Thi 
specific heat of the mixture 1s 
equal to the enthalpy change di 


vided by the temperature change 


H Xa(h h tT Xv(h h 


Cm , 


The viscosity of hydrogen as a 
function of temperature 1s shown 


in Figure 3. The effect of pressure 














Oo 7 was expected to be small The 
= 8 rec | ~ ihe ys of 5 : 
a 7 rath &® oOuroukian SHOWS we ¢ 
fect of pressure on viscosity at 100 
eS 6 atmospheres to be about | percent 
re 5 or less for temperatures of 272 I 
4 4 and higher. The viscosity of hy 
S drogen (nitrogen, oxygen, carbon 
dioxide, and steam) as a function 

3 of temperature 258 to 2192 I] 

2.5 and of pressure to 100 atmos 
pheres) are given by these au 

2 tho 
The effect of pressure and 
1.5 temperature upon viscosity has 
0.2 been developed by Uyehara and 
Watson A more convenient 
1.0 plot' of their data is given in 
0.5 0.6 0.8 1.0 1.5 2.0 2.5 6 8 10 Figure 4 he ratio of viscosity 
at pressure, P, to the viscosity at 
Reduced Temperature, Tr= / Tc one atmosphere, z Zatm, aS afumn 
FIGURE 4—Generalized pressure correction to viscosity, tion of reduced temperature for 
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TABLE 1 
Viscosities of Hydrogen and Nitrogen Under Pressure 


VISCOSITY IN CENTIPOISES 


Temperature 122 F Temperature 212 } 
i Pp 


Pressure 


Atmospheres PSI Hydrogen Nitrogen Hydrogen Nitrogen 
4 hI . {pi sve Olt ‘U { 
“ 7 Ou { its { O40 
00 1470 OO (12072 01049 
1s 2205 00973 02202 61000 { 
200) 2940) 0095 350 Vi 02464 


Frem Hir 


1 P 
}i lwasak 


various lines of constant reduced pressure is shown 

EXAMPLE—Calculate the viscosity 
234 F and 1470 psia. Given viscosity at this temperature 
atmosphere is 0.0481 centipoise. Critical 


minus 400 F. Critical pressure is 175 psia 


of hydrogen at minus 


and at 


one temperature 


18 


i 234 +- 460 226 
r, (- +400 oo) 60 add 
1470 
P 175 8.4 
From Figure 4 the viscosity ratio is 1.15 
7; 1.15 0.0481 0.0553 centipoise 


The viscosity shown by Hilsenrath and Touloukian’ is 0.0534 
centipoise 
The VISCOsity ol hydrogen and nitrogen mixtures at 


122 and 212 F 
up to 200 atmospheres are presented’ in Figures 5 and 6 
lable | 


are in close agreement with Hilsenrath 


moderate temperatures and at pressures 


(he data for the pure gases by the same author 


Iwasaki” presents 
a method for calculating the viscosity of these mixtures 


The of of 


ethane, carbon monoxide, oxygen, nitrous oxide 


viscosities’ binary mixtures hydrogen with 


methane 
propane and nitrogen as determined by experiment and 


calculation are given in ‘Table 2. It is of particular inte: 


TABLE 2 
Viscosities of Binary Mixtures 
Viscosity in Centipoises 











Mol VISCOSITY Ho-Colle 
% Ua 
Ik 0.0 45.00 85.15 100.0 
68 EX 00909 0008 00993 OO87¢ 
(ty OOv09 GOON O1005 OOs7 
29 EX O1142 01268 O1189 01033 
| O1139 0 107 O10?) 
12 EX 01409 ola 01412 0 
‘ 01401 o1469 O14 O18 
1 xX 0} 01583 { 012 
OG 01522 ( " { 0 
VISCOSITY He-CO 
GU 
0.0 19.93 41.29 78.50 100.0 
lt ° { $ { 4 f ( { { iw 
CG { OLS ( ‘ 
p* C149 OM { ( ; Tt 
0 bX ( 44 4 { f 
¢ H) O19 ( 
D 01920 { O170 
440 1 f { { | i val 
(G ( ( { “4 . 
CD { ‘) { ( { 0 
oO bX { »? { ¥ Uv it) | 
ct (y24 4 2445 thd { 0 {ys 
DD 024 { i { ‘) 
Mol VISCOSITY He? 
Gl 
k 0.0 18.35 39.45 60.30 74.08 100.0 
020 ( { 404 OO» 
02064 01934 O1774 0 4 iT 
02064 02024 01939 O17K2 air ‘ 
0) (v25¢ 4 yy ( ( r 
{ yt “ ( - ( 
) Ay 4 { { ) 
441 i) ( 7 4) 0 f 
OM 2940 f y254 
{ (204 { " 0255 
40 03220 i 4 { 02 i { - 
03224 OS 14 { 02714 O24 01308 
03224 (314 f 01308 
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Mol VISCOSITY Hy-NeO 
Gu 
b 0.0 39.89 59 61 8.57 100.0 
RIL EX OL4Ss is Ol4 ‘ 
OG O1489 OLMy 01483 ( r WAKO 
260 bX 0104 Orn { 40 { O108 
‘ 0 019 ) ( O10 
M40 bX iy { { | ni 
CG 12338 " OO r 
30 EX 02555 O24 ( n { 41 
( 02525 O24489 } 4 01908 
Mol VISCOSITY Hy-Cily 
gH 
I 6.0 28.08 18.5 60.22 92.25 100.0 
KX O10 wa OLORE OOUSS OORTH 
G ( 108 wy (CORTE 
D OLORR OO0SS 00876 
RX 0 On oO10a3 
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CD 0 { { ) ) o12l 
RX O10 ) { ~ o1213 
( 0 i ( ow OLLRS 
CD OL588 0 0 0130 OLISS 
182 EX ( 0 01662 0142 01206 
G 01700 O1701 { ) 0 4 O1389 O1265 
CD i Tt) o1704 { { 41 { 3 ove 
Mol VISCOSITY Hy-Colls 
GM 
t 0.0 17.04 8.82 92.95 100.0 
1 ex OOS OO874 Th " 0 oo 
(ty UOSLY hI ; (uy Lh } ” 
0X oO1o7o { { M” 
c% 4 ) 
44 ( 
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Mol VISCOSITY Hye-N 
Gil 
1 0.0 Ow 0.00 oO 100.0 
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I { al 
est to note that the cosity ot mat ol the iixture 
greater than the viscosity of either of the componen 

Hirschfelder, Bird, and Spotz® calculated the Osi 
nd ited vith Ci; and ( 1) by usin force con 
tant Lhe iuthor used the Bromil nd Wilke mcthose 

to calculate ! iscositie 1} ( perimental vise mite a 
reported were used tor tl pure omponen 1 hic ter 
method much te tedu a ( re ta com 
Al ible iif il AC 

‘ ‘ : \ , : 

The Viscosity of a Mixture ©! « deter 

mined by the following equation by Maxwe 
+) 

In a sers ft paper Wilke and othe developed 
1 method to determine tl of a , m ure 
Dhese « uate ir 

) 
ie aAez. 
‘ 
{ f 
| | 
1 (2) (| 
7 , 
| rn | 
| ; 
| , I 
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calculation 
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to utilize 


N, Mixtures 
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FIGURE 
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vn in Figures 7 and 8 


EXAMPLE. ¢ 


dro 


ile 
ce 


the 


in¢ 


ilate 
fnenitrou a” rriixt 
Hydrogen 
O.O00K91 
/ O16 


Viscosity centiporse at #1 | 


Molecular we taht 


SOLUTION the Maxwell equation 


0.59961 0.00891 /Olb6 0.40%9 


0.5961 V 2.016 0.4039 


OO] 


0.145] 


percent 


Experimental result’ centipoise 
Calculated ult ws 7.3 


SOLUTION ~ by Bromle 


re lower 


the 


/ O16 
0.0459 
140) , 
OOnGI 
600 


eq ition 


OORD]) 


Calculated result 1.0 percent 


ent 


Bird 


theory 


and 


Hirschfelder 


tar 


Curt pre 


ment ¢ vorou kinetu lor 


Lhe 


Various transport cor flicient 


final result of this developme nt is the « 


in term 
L hese dep nd upon the force law 
the molecular interaction The integrals are 


the 


including 


calculations are made of the transport 


VISCOSITY and 
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0.01488 


14.0 


monatome 


Xpre 


thermal conductivity 


Viscosity of hydrogen-nitrogen mixtures at 122 F 


Nitrous Oxide 
0.01488 
14 ()2 


14.()7 


445 cent poise 


most usetul 
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potential 


th spherically 
OI polar FASeS 
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itial 
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this article 


1) 
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for viscosits 
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rmine the Reduced Temper 


FIGURE 6—Viscosity of hydrogen-nitrogen mixtures at 212 F 
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factor, which varies from z 


EXAMPLI 


I quation 


66.93 


ntal result 


the deve lop 


Ihe 


viscosity of a bina 
ases 
sion of the 
integral 


d for 
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i uliie 


where 7 is the a hypothetic 


valuated and 


molecular weight 2m,m m m and 


coeftlicients 


for spher interact according a potential curve 


correction 


il substance of 


the molecule 
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FIGURE 7—Generalized plot of function ¢ for gas mixture viscosities 
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FIGURE 8—Generalized plot of function % for gas mixture viscosities 





interaction parameters D,, and W 


EXAMPLE. Calculate the iscosity of a mixture of 


mole percent nitrogen and 76.63 mole percent CO at 6H { 


SOLUTION: at 226.9 C, K 500.1 Kelvin 


Varch, 1956-—-VETROLEt 
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Thermal Conductivity Hr. °F Ft2/Ft. 


wt. = i 
Temperature -|QOO°F 


FIGURE 9—Thermal conductivity of hydrogen 


TABLE 3 Solving Equation (11 using data from the proceeding 
Thermal Conductivity example, gives the concentration de pendence of the v1 
Thermal Conductivity in BTU/hr, sq. ft. °F./ft cosity of N CO mixtures at 226.9 C 


PRESSURE— Pounds, Square Inch Absolute 16615x 53214x x. + 1661 1x 
10 6.5023x 13.0455x.x. + 6.5423 
x 0.7763 


{ 42 centipoise 
Expe rimental data give 0.02550 c« NUipolse 


Thermal conductivity of hydrogen as a function of 
te ripe rature has been pre ented inaconvenient form’ and 
is reproduced in Figure 9. The effect of pressure was e» 
pected to be mall and recently published Russian data 
extending to some 485 atmospheres, confirm this as shown 
in ‘Table 3. ‘There is a 10 percent increase in conducti 
at 59 F and a 2.2 percent increase at 572 F. The thermal 
conductivity of nitrogen, air, methane, and carbon di 
oxide under pressure were also investigated and the re 
ults are pre ented. Pressure greatly effec the thermal 
conductivity of these ist 

Che effect of pressure and temperature upon thern 


| / 


conductivity has been developed by Lenoir, Junk, and 
Comings The ratio of thermal conductivit it pressure 
P, to the thermal conductivity at one atmosphere 
k,/} , as a function of reduced pressure for various lines 
of constant reduced temperature is shown in Figure 11 
The Russian data extend considerably beyond the range 
of this figure eg, The reduced pressure of hydrogen ; 
the highest tabulated value is 40, while the curve extends 
to a reduced pressure of 7 


The thermal conductivities of gaseous mixtures con 





Conductivity Ratio 


Thermal 


Reduced Pressure 


Recent work indicates that this figure predicts values approximately 

40 percent too high for ethane and 60 percent too high for propane in 

some regions. The behavior of the more complex organic compounds is 
more complicated than is shown by this figure 


FIGURE 10—Generalized pressure correction to thermal conductivity 
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Mole Fraction Of Light Constituent 
FIGURE 11 


Dimensionless factor, a 
for the thermal conductivit fia xt oe 


mtaminyg 
hydro enh 


The dimensionk factor, t, 1 pre 11 bivure 


Chis empirical relationship represents all the data in 
lable 4 with an accuracy of ) percent 1 maximum 
deviation of 8.6 percent 

Hirschfelder, Curti ind Bird present the following 


methods for determining the thermal conductivity of a 


TABLE 4 
Thermal Conductivities of Binary Mixtures, Containing Hydrogen 


Thermal 
Conductivity 

Temperature ractio Bia Ue 
Keference I ‘ 4. FoR set 


Literature 


0.00 
0 


( 
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FIGURE 12—Dimensionless factor, f 
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FIGURE 13 


Prandtl number for nine gasses 


mixture 
0.0482 VK/mf 4 ( 
Dp’ Ww L 15 R ) 


a vascou 
18 


is a factor for the transfer of 
) 


energy between translational and internal degrees of 


}) 


freedom. C, the heat capacity per mole, is equal to 53R/2 


for monatomic gases. ‘Thus, the factor reduces to 1.0 for 
monatomic gases (He, Ne, A, Kr, Xe 

A higher approximation introduces correction factors 
to increase the accuracy of the calculation, ‘These factors 
vary from plus 1.0001 to 1.0125 and are ignored in this 
presentation Refer to equation 8.2——-32 of the text 

Hirschfelder’ 
perimental conductivities as shown in the ‘Tables 8.4 
10'° and 8.4 1] Also tabulated are the factors for 


the transfer of energy 


presents the ratios of calculated to ex- 


148 


EXAMPLE 
52 F 

Use Equation (18 

K 273.16 Kelvin) m 016 

From Table I-A” D ) 968 


Calculate the thermal conductivity of hydrogen 


angstroms E. 
+C 
I5R 


From Table 8.4-10 and 8.4-11 


0.0482 V 27 061 
’ 968 0.8506 


The thermal conductivit ure is determined 


lrom equation 


19 


where k is the thermal conductivity of a hypothetical 


) 


ubstance of molecular weight 2m,m m m and 


the molecules interact according to the potential curve 
specified by the interaction parameters D,, and W 
viscosity of a mixture for methods 


and W 


In terms of this quantity and the thermal conductivities 


Refer to example for 
of determining D 
of the pure components, the thermal] conductivity of a 
mixture of monatomic gases may be written as 

l Xu + Yu 
Kix): l Z 


There is at present no rigorous method for calculating 


(20 


the thermal conductivity of mixtures of polyatomic gas¢ 

However, an empirical method is suggested by Hirsch 
felder, et al.'° First, calculate for the mixture the quantity 
given by the above Equation (19 The result is denoted 
by kwon. If the experimental values of k for the pure 
gases are known, then for each of the components com 
pute the ratio 

k; expt 


} 


An empirical expression for the mixture 1 


b Milfs “T" Mol 


Ti; Ma 


EXAMPLE— Calculate the thermal conductivity 
a 61.1 percent hydrogen-ethylene mixture 
Properties 
0.611 0.389 


0.00953 0.0098 


PETROLEUM 
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O16 ; t! 


rmal conductivity Btu/hs 

57 Rankin 305 i ! molecular weight 

S 1.5 > 37 Re & A) 5 ‘ pressure lI sq. in. absolute 
was constant, ¢ 


k 0.1058 ks Ls 7 i} 
Solution by Lindsay and Bromley method Suth 


sq. in.-cu le per degree R 
erland constant, degrees Ranku 
ature degrees Ranku 


mperature dimensionles 


By Equation 13 
wrees Fahrenheit 

00953 28.05 \ al volun cu, ft. /mole 

( culating viscosity and ther 1 conduc 
0098 

. ' ty i is other properti ‘ Lennard 
Jc ne »~ | potential W a Molecular 

Theory o ISe's id | 

xX weieht traction 


Subscripts: 


OO9#R ) a,b.n component 


iti one atmos] 
00953 8.05 j 55 
™ B — boiling p 
( 


critical poin 
he h dro¢ irbor 

mixture 

ibsolute 


Equation (12 


0.1058 


(° 529 RI 
Solution by the Brokaw Method * ie ai . 9% 


Equation 15 


k wae 0.611 0.1058 8 77 0695 


Equation lb 
] 0.611 
kum 0.1058 
KRM 0276 
I rom } imure 
Equation (14 
k, 0.50 0695 ] 6 »7 0496 
the author's method—Equation 
From Figure 12 f 1.092 
0.611 ’ 2.016 
0.611 O16 0.389 * 28.05 


X» 1.0 0.101 0.899 


0.611 0.101 

kw 1.092 ( ' ) 0.1058 
0.389 899 

( : ) 01277 | 0.0500 Btu/hr 


Thermal conductivity of mixture 
lable 4 0.04985 


Se aesten 150; OBER Meet the Author 


Equation 14 0.0496 


Equation 17 00500 FR ANK | KI BIN ha i bach round of 


with the chemical wetrochnenmil | trol 





itti 


NOMENCLA’ . 
IMENCLATURE aon cage acy Seana 


\ dimensionless constant (Lindsay & Bromley equation 
ig the quantity A* for calculating the transport coeth 
jents of mixtures for the Lennard-Jones ] 
potential 
dimensionless factor (Brokaw equation 
the quantity B* for calculating the tu inspo oetl l ' ! project chen 
cients of mixtures for the Lennard-Jones | = n 
potential 


specif heat at constant volume 

mole per degree Kelvir 
specif heat at constant pressure 
collision diameter in angstroms : 
potential parameter in degrees Kelvin yiValila 
dimensionless factor (author's equation Brookl 
enthalpy change Btu Conner 
enthalpy Btu/I|b ! 7 
temperature——deerees Kelvin 
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FIGURE 1—Compressibility Factor Z RT for Hydrogen H 


Need Hydrogen Compressibility Fast ? 


Supplement your PVT data with this compressibility chart. 


W. F. Hoot [he Amagat density is the ratio of the compressibility factor 


International Retineri f the volume of the gas at standard pressure in pound 


| 
\A n Aine 
Wrenshall, Minn conditions to its observed volume ibsolute psia) with paramete! 


pel (juare 


\ more recent publication by the temperature in degrees F, It 
VALUES FOR tl mpressibility 
© COMP , National Bureau of Standards tabu thi graph will be useful to the 
of hydrogen were reported in the 
late the compres ibility factors for enginee! 
comprehensive article on thermal 


: hydrogen at various absolute temper- LITERATURE CITED 
properties of hydrogen by the Na- 
: itures with parameters of pressure in » oomey, 5. W.; Scott, R. B.; and 
tional Bureau of Standards.’ These ; pata I F. G., “Compilation of ‘Therma 
tmospheres Hydrogen in Its Var ot 

atmos} Modification J. Research Nat 
Standards RP 19532, 41 9 (194 

2 Hilsenrath et al, Tables of TI 

‘ N > 


. of rAS€ Vational 
eters of the density in Amagat units ire plotted in Figure 1, which gives 45 (Nov. joss), 


compressibility values were tabulated 


at various temperatures with param Values from these two reference 
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FIGURE 1—Specific Heat at Con 
stant Pressure 
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Find Specific Heat Fast 


Add this heat capacity chart for hydrogen and hydrocarbons to your file. 


W. W. Akers and H. F. Ralph 
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Physical Property Factor for Heat Transfer Calculations 


FIGURE 1 
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Shorten Heat Transfer Problems 


Use this physical property factor to speed design calculations. 


W. W. Akers and O. A. Sampson 
Rice |r hens 


bi tiyty 4 


DHE HEAT PR ANSFER coetl ent lor the turbulent 
flow of fluids through tubes can be expressed by the 


familiar Dittus Boelter equation 


Doma)". (S 


‘This equation can be re-arranged to vive 


Cpe) Pe) 0.028( pe) + 


where (; Is expressed it pounds ol flow per 


quart foot 
of cross-sectional area per hour and D is the diameter in 


leet, represents a physi al property factor dependent 


upon only the gas, the temperature, and the pressure 


Lhe physical property factor, 4, for mixtures of hydro 


carbon vases and for hydrocarbon-hydrogen mixtures is 


presented as a function of average molecular weight and 
temperature on the above curves These curves are not 


suitable for other gases, 1.« carbon dioxide nitrogen, et 


For flow across tubes, the heat transfer coefficient can 


he expresst d as 


where iT pound mass /ltoot 


is the viscosity expressed as 
hour. Gyoay is the mass velocity at the minimum cross 


section 


lhe physical property factor is only slightly dependent 
pon the pressure. ‘The curves may used at pressures 
ip to LOO0O pounds per squi without correction 
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FIGURE 1—Viscosities of Hydrogen-Hydrocarbon Vapors 





Pick Off Viscosity 


Use this chart for finding viscosity of hydrogen-hydrocarbon mixtures up 


to pressures of 1000 psi. 


W. W. Akers and R. A. McAllen 


THESE CURVES present viscosity data for hydrow 
vapors of various molecular weights at a pressure of ¢ 
atmosphere or less. ‘The data for hydrogen were 
from a compilation by Wooley’ and that fo 
carbon vapors trom Beale 


correlation 
The viscosity of a gas mixture can best be 


ison’ ma he 
by the equation 
LITERATURE CITED 
uX:V Mi + sX2VM focigg © 7 ee ee ym, 
X,VM x M 
M 


=X M 


fl 


March 
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Pp=P/ Pc 


FIGURE 1—Compressibility Factor of Hydrogen-Hydrocarbon Mixtures 


Compressibility Factors of Mixtures 


Use this chart with reduced pressures and temperatures to determine the 


compressibility factor of hydrogen and hydrogen-hydrocarbon mixtures. 
W. W. Akers and J. D. Burns 


IHE PLOT PRESENTS e compressibility factor of 
hydrogen, hydrocarbon ind their mixture in terms olf 


reduced pore ive iri reaiuice ad tenperatures delined bh 


| temperature of hydrogen 


ist be used in this correlation 


LITERATURE CITED 
M., Smith, R. I 





FIGURE 1—Non-cracked blisters 


What Causes Hydrogen Attack ? 


This article will help you . . . 


® Understand the theory. 


® Evaluate the seriousness. 


Gordon R. King 
Oil & Refining C 


Humble 


WHAT CAUSES hydrogen attack? 
Having discovered it in a parti ular 
item of equipment, what can be done 


life? 


An article in the January 1956 issue 


to attain additional service 


of PerroLeuM Reriner dealt pri- 
marily with countermeasures to hy- 
attack by alteration of the 
This 
briefly 


drogen attack 


drogen 
process arti le 
the theory of hy- 


In addition 


stream second 


will present 
the prin- 
ciple forms of hydrogen deterioration 
are des ribed and a prac ti al approac h 
to the repair of the damaged area is 
suggested 


| he first 


penetration 1s, ol 


prerequisite for hydrogen 


course, a 
Ther are 


which hydrogen can be evolved in in- 


source ol 


hydrogen several ways 1n 


dustrial processes by che mical action 
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In the 


Ing’ 


generation of steam the follow 


reaction 1s Common 


3 Fe 1 H,0 -— FeO, 8H 


Hydrogen sulfide is present in practi 
cally all crude oils, therefore, the hy 
drogen producing reaction found most 


commonly in the oil ind istry 1s 


H.O 
H.S Fe > FeS H 


Atomu 


the surface of the metal 


hydrogen is thus formed on 


whi h I 


cor 


roding 


Atomic hydrogen is often liberated 
as a product of a desired hydrocarbon 


the 


mie t| vi CVE lohe Kare 


conve! hydroforming 
ata high 
temperature, Is contac ted with a cata 
lyst. The effect is 


resulting in 


sion. In 


proce 


a ce hydrow nation 


methyl benzene and 
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® Recognize the various forms. 


® Plan economical maintenance. 


Formation of Blisters In the 


ionized or atomic form, hydrogen ha 


the particular ability to penetrate 


quite readily, any thickne of an oth 


erwise imperviou teel. At ambient 


nascent hydrogen en 
latt ce of} the 


bod 


temperature thi 
tel the iron 


diffuse thro 


tr e| and 


ugh the 
not the 


grain hboundar 


vrain 


an intra netrats 


tee] 


ranula pt 
the manulacture of 

mpertection in the 

ag inclusion 


are practs il] 


ich imperfection 
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FIGURE 2—Cracked blister 


A.70) 
practices and the purchase of boilet 
plate under the revised ASTM Spec 
A-285 has re 


quality plate 


Iinproved steel manufacturing 


ulted in a much better 


however, some lamina 


tions and inclusions still exist. In order 
for a hydrogen blister to develop there 
must be an inherent lamination o1 
void in which the hydrogen may col 
lect 

An atom ol 


through the 


hydrogen difluses 


stee] and into the void 


where it collides with another hydro- 


gen atom, forming molecular 


ven Lhe 


lo penetrate the 


hydro 
ability of the hydrogen atom 
iron lattice is not 


shared with the hydrogen molecul 
hence the molecule is trapped in the 


Vhis 


tive of the vas on atmospheric pressure 


void process continues irrespe¢ 


on either side of the steel plate 
Higher and higher pressures are built 

up until the yield point of the material 

Pres 


00 pounds per 


a blister is born 


high a 


inch 


is reached and 
SUTCS al 


square have been measured in 


voids where the external pressure was 


less than 100 pounds per square 


inch The size a blister may attain 1s 


limited only by the extent of the lam 


ination and the ultimate strength of 


the material (how ductile or how 


has occurred 


High 


much embrittlement 
Hydrogen Embrittlement 


and low temperature hydrogen em- 


britthement must be considered sepa- 
rately because of certain fundamental 
differences in the type embrittlement 
experienced at each condition 

Low temperature hydrogen embrit- 
tlement is primarily transcrystalline in 
Atom 


characte1 hydrogen enters the 


iron lattice penetrating the body of 


the vrain and into the multitude of 


inherent microse op 


Here the 


bine to form 


grain unpertec- 
tions hydrogen atoms com 
insoluble molecular hy- 
drogen, ‘This process continues much 
in the same manner as in the forma 
tion of a blister, building up an inter- 
nal pressure. When this pressure plus 
the applied external pressure exceeds 
the cohesive strength of the steel, 
cracking occurs 

High temperature hydrogen embrit 
tlement is primarily intercrystalline in 
Here again hydro- 


character atom 


ven diffuses through the iron lattice 


and forms molecular hydrogen within 
which results in an 


the grain intra- 


ranular embrittlement as before 
However, at elevated temperatures this 
condition is secondary to the inter- 
ranular embrittlement that develops 
«is follows 


1. Atom 


grain boundaries. combines with 


hydrogen, entering the 


impurities forming insoluble gases 


PETROLEUM 


The most prolific reaction is be 
tween hydrogen and carbon, form- 
ing methane. Other impurities with 
which hydrogen combines, but to 
a lesser extent, are: oxygen, sulfur, 
nitrogen and phosphorus. 

The depletion of carbon in the 
steel from the first reaction results 
in a decarbonized steel, a process 
which greatly reduces strength. 
When the pressure of the insoluble 
which formed in the 


gases are 


grain boundaries exceeds the co- 
hesive strength of the steel, minute 
cleavages occur which allow the 
escape ol the insoluble gases. 
This relieves the internal pressure 
in the grain boundaries, hence in- 
ternal stresses are reduced and 
some ductility returns 
The result is a more pure iron but 
a considerably weaker steel due to 
the decarbonized effect 
Accelerators to Hydrogen Pen- 
etration—It is well established that 
the main source of 


atom hydrogen 


in oil refineries is the result of the 
chemical action between hydrogen sul- 
fide steel. In this 


sulfide is deposited on the 


and reacuion iro0on 


scale COrT- 
roding surface. If nothing disturbs this 


scale, sufficient thickness soon is 
formed to inhibit any further reaction 
between the 
steel and the 


ccasces 


hydrogen sulfide and 


liberation of hydrogen 

If howeve rs certain compounds are 
present in the hydro¢ arbon stream 
which react with this protective scale 
to form a less impervious scale of cause 
accelerated hydrogen 
The rate 


it to dissolve 
penetration will result of hy- 
drogen penetration (up to certain lim 
its) will be proportional to the con 


centration of this reactive ingredient 
n a sour hydrocarbon stream 
Cyanide compounds are the most 
common ingredients found in process 
oil streams which produce the above 
Cyanides readily 


described reaction 


react with tron sulfide to form ferro 


cyanide complexes which no longer 
protect the meta] surface, Cyanides re 
sult from nitrogenous ¢ ompounds pro- 


Nitrogen 


abun 


duced in catalytic reaction 


compounds are found more 


dantly in light hydrocarbons produced 
from the catalytic cracking of heavier 
crude fractions 

Decelerators to Hydrogen Pen- 
etration — lhe effect of 


ammonia polysulfide compounds to 


inhibiting 


hydrogen sulfide corrosion and hence 
the penetration of hydrogen was out 
lined in an article in the January, 


REFINER 





1956 issue of the PETROLEUM REFINER 
al deceler- 


thei 


A number of other chemi 


ators or inhibitors are known 


hief 


either the 


function being to react with 


hydrogen sulfide or the free 
hydrogen before it can enter the steel 


| 


these are sodium chromate 


sulfate 


Amony 


sodium and variou 


phe Ub 


phat tannates and acetate 


TYPES OF HYDROGEN ATTACK 
1. Non-Cracked Blisters | he 
attach 1 


first form of hydrogen to be di 


known as non-cracked bli 
Figure | 
Early 


gory 1s 


ed 1s 
stage blistering in th cate 


often very diflicult to detect 


Ihe metal surface to be examined 
hould be 
able by 
best be accomplished by 
flashlight parallel to and adjacent the 
shell 


from even the 
detected thus 


thoroughly cleaned preter 


sandblasting. Detection may 


shining a 
and observing the from 
a distance \ 
blister 


surlace 
shadow 
smallest can be 


Varch, 1956 
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FIGURE 3—Fissuring of steel casting 


The following conditions must exist prog on mm) bhi 


hefore this attack can re ult 
1A 
discu 
2. Inherent discontinuiti 
tions within the 


- A ductile 


The seriousness of bliste: 


type 
ource ol \ 0 hou 0 Instan here the num 
ed ! ) rt t. it ma 

hole in 
to release the 


hould be 


metal miter 


with 


domme 


material 
which Ca | mition ol the escap 


not cracked depend UPON se' 


numbe containing 


tors such a the 
thickness of the blist rrosion minor blisterin ttered bulg 
allow ince ol the ve | ind the 


itility of the era 1 usually be fore 


not i ‘ 


‘ | ; 
perature, pre ure and vol alle 


mediun an be stated in general conomical 


howe er 
too seriou It tri 


exceeded the elastic limit of 


rial and permanent deformat 


occurred. but until cracks 


the ve | has lo cl ttle 


inal Therefore, immediate 


repall al te) ve! olten ustified 


counte! 


Short Inspection intervals or 


ica - to further hydrogen (tac 


be undertaken to preclude 
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FIGURE 4—"Ringworm” corrosion 


approximately $1.70 per square foot 
In vessels where clearances are lim- 
liners may be installed. A 
18-8 chromium-nickel AISI 
Pype 316 liner will cost approximately 
$6.50 foot. ‘The 


maintenance is a leveling 


ited, alloy 
14 vage, 
per square item of 
factor be- 
tween these two types of liners 


2. Cracked Blisters 


form of hydrogen attack 


The second 
that will be 
discussed is shown in Figure 2 and is 
known as cracked blisters 

Uhis condition is much more readily 
detected than the first form (Figure 
| espe ially if metal surfaces are 
clean The lnportance ol good clean- 
ing prior to an examination where hy 
drow n activity ts SUS pe ( ted cannot be 
overstressed 
fissured 


A condition of extensive 


blistering should be viewed with con- 

siderably more concern than blistering 

described in the first form because of 

such unknown factors as 

1. How tar 
into the adjacent shell do the 

shell 


hundreds of blisters exist, determi- 


beyond the blisters and 


cracks extend? In a where 


nation of this factor becomes im- 
practical 

How ce ep are the blisters and how 
much effective shell thickness. re 


his 


evaluation of 


mains? factor is important 


if an the allowable 
working pressure is to be made 
indetermi- 


In view of these othe 


nate factors, immediate repairs or re 


158 


placements should be considered, I 


the total number of defects is small, 
temporary repairs may be performed 
by chipping or grinding out the cracks 
and welding these areas. Unless there 
is assurance that further hydrogen at- 
tack will be abated, the replacement 
of the vessel or section of the vessel in 
which these protuberances occurred 
should be accomplished at the earliest 
possible date. It can be concluded that 
the remainder of this shell section is 
likewise laminated and further blister- 
ing and cracking can be expected. 

3. Fissuring of Steel Castings 
third form 


steel 


Figure 3 illustrates still a 


of hydrogen attack——fissuring of 
castings 
multitude 


the later 


It is characterized by a 
of check 
stages join to form dangerous continu- 
Note the 


circumferential 


crac ks. which in 


ous cracks nearly continu- 


ous crack inside 


just 


the outlet nozzle of this cast. steel 


pump Case 
he existence of this type atta k is 
the basic elements 


contingent upon 


previously outlined: Le. 2 Beer ol 
an accelerator, and an in- 


The 


are minute sand holes or 


hydrogen 


clusion or lamination inclusion 
in this case 
uur pockets within the casting in which 
molecular hydrogen forms, building 


high 


lores 


pressures. ‘This is an additive 


to whatever interlattice embrit 
tlement oc urs l hese forces result in 


the illustrated type cracking. 


The decision to repair or replace 
damaged castings depends upon the 
severity of cracking plus the physical 
operating factors. The pump case in 
Figure 3 was given temporary repairs 
and was replac ed as soon aS a new 
case could be received. Generally, re- 
pairs are fairly easy to make by chip- 
ping, or grinding, and welding, Acces- 
sibility and extent of cracking are 
usually limiting factors to the repair 
of these castings. 

4. Ringworm Corrosion—A 
fourth form of hydrogen attack is 
known as ringworm corrosion (Fig- 
ure 4 

Ringworm corrosion is a very dis- 
tinctive type hydrogen attack. Clean- 
ing by sandblasting is necessary if this 
condition is to be detected. ‘This par- 
ticular pattern is the result of a com- 
bination shallow hydrogen blistering 
plus a chemical corrosion. The inclu- 
mill 


foreign material being 


sion in this case was caused by 
scale or other 
rolled into the surface of the metal 
The progression of events in this at- 
tack were 
1. A corrosive medium attacked the 
steel releasing atomic hydrogen 
2. The hydrogen penetrated into the 
shallow lamination, formed molec- 
ular hydrogen and started build- 
ing pressure 
As the tendency toward the forma 
tion ot small shallow blisters prog 
ressed, stresses at the circumferen- 


tial boundary of these blisters in- 
creased 

Stress corrosion then resulted in 
greater metal loss at these areas of 
higher 
areas 


lhe 


“islands” 


stress than at surrounding 


effect was to leave small 


which could no longer be 
because the 


this 


come hydrogen. blisters 


seal was broken. Substantiating 


theory, these small “islands” may eas 
ily be removed by a light blow from a 


chisel, 


lamination between the 


revealing a definite inherent 


“island” and 
the parent metal 
alter 


In later stages of this attack. 


corrosion has resulted in a more gen- 
“islands” are 


the 


metal, these 
the 


surface takes on a pitted appearance 


eral loss of 


washed away in stream and 


(herefore, in many cases where ex- 
tensive pitting is experienced, it is ac- 
tually a result of this “cleaning-up” 
action of surface dirty steel plate. 

A vessel with this ringworm corro- 
sion can be treated in the same man- 
which has been corroded to 


ner as one 


Pert 
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the same de pth as the bottom of these 
islands. In general, this type hydrogen 
attack is significant only as a matter 
of interest, for the depth of such 
islands rarely exceeds an eighth of an 
inch 

5. Embrittlement —Thic type of! 
hydrogen attack shown in Figure 5 
shows embrittlement resulting in the 
cracking of the welds 

Che condition illustrated in Figure 
}) is common where hydrogen activity 
is prevalent. Note the radical cracks 
extending across the face of the weld 
and the numerous circular holes in the 
weld The cracking is simply the re 
sult of intragranular embrittlement 
previously discussed, and is following 
the normal stress pattern. The small 
circular holes are the result of small 
near-surface welding rod flux inclu 
sions enlarged by stress corrosion 

In all cases the cracks should be 
removed and the areas rewelded if 
necessary. Normally these cracks will 
he shallow. However. they have on FIGURE 5—Embrittiement and cracking of welds 
occasions. extended completely 
through the weld, resulting in a leal 

6. Damage to Paint Figure 6 
illustrates the damage to paint that 
can result from hydrogen activity, The 
vessel pictured had no appreciable h 
drogen blistering of the steel shell, but 
had a high internal corrosion rate duc 
to the presence of hydroven sulfide 
and moisture, The lack of shell bli 
tering bears out the point that 
ent laminations or inclusions are 
nece iry prerequisite to thi phenom 
enon 

The vessel in Figure 6 had recentl 
been pa nted and the p int the retore 

as a flexible membrane Th 


itomic hydrogen released on the inne 


of the hell as a product ol 


ed throuch tl hell 


unbined to form molecular hy 
en between the shell ind 
paint me mbrane \ imple of the 
trapped gas was analyzed in the ma 
pectrometer to veri th 7 FIGURE 6—Paint blistering due to hydrogen passing through steel vessel 


The following ré 


hetor thre 
Appar ntl 
i i flexible n 


Conclusions 


YOWLEDOMI 


A 


\ hort me alt ! photo rapl 1) 


taken, the paint bli I ruptured 
‘ LITERATURE CITED 
leaving unprotected areas of the shell erence 
as large as three incl n diamete: 


This tower wa painted veral time 


Varch, 195¢ 





What Hydrogen Does to Metals 


® Lowered ductility . . . easily detected by bend test or by elongation and 


reduction of area tensile tests. 


© Lower tensile tests . . . dependent upon the degree of hydrogen embrit- 
tlement but failure occurs at different points on same stress-strain curve. 


® Hardness... 


Hendrick C. Van Ness 
Purdue University 


Laf ryette Ind 


A MAJOR DECISION in the de 
Sivn ol process plant equipment Is the 
selection of materials of construction 
The effect of 
the sc 


hydrogen on many ol 
materials makes this decision of 
This 


will appraise the prese nt state of our 


increasing inportance article 
knowledge of hydrogen embrittlement 
and attach 

introduced 


liydrogen may be into 


stecl after its manufacture. It may be 


absorbed directly from a gas phase 


containing hydrogen as a major com 
pone nt It also Way he absorbed from 
nascent hydrogen generated by chem 
at the metal 
effect 


and to 


ical or electrolytic action 


Whatever its 
1S likely to be 


surlace source, it 
detrimental 
result in steel with lowered ductility 


The 


and 


action of hydrogen on steel 


other metals has two distinct 


manifestations hydrogen embritth 


ment and hydrogen attacl 


Hydroven embrittlement of steels 


has been recoynized for many years 
to result from the presence of hydro 


| his effect 


has been observed primarily at 


ven per se within the metal 
room 
be caused by 


temperature, and may 


® Hydrogen dissolved in steel dui 


ine the course of its manufacture 


® Hydrogen generated by chemical 


action as in acid pickling 


@ Hydrogen 


lytu 


generated by electro- 


action as in electroplating 


not affected by hydrogen embrittlement for most metals. 


Recent developments show that it 
high- 


pressure hydrogen gas at room tem- 


also results from the action of 
perature 

Hydrogen attack is a high-tempera- 
ture phenomenon caused by the for- 
nation of methane by the reaction of 
hydrogen and carbon in the steel. This 
action results in decarburization of the 
steel and intergranular cracking caused 
by the pressure of methane, which col- 
lects primarily at the grain boundaries 
attack has 
primarily as a 


Hydrogen been observed 


result of the action of 
high-temperature, high-pressure gases 
containing appreciable amounts of hy- 
It was first observed in connec- 


Haber 


ammonia, 


drogen 


tion with the process for the 


and has been 
‘ é 


synthesis of 
studied extensively.’ 

The problems of hydrogen embrit- 
and attack 
creasingly important in the petroleum 
lech- 


during the last 


tlement have become in- 


and pr trochemical industries 


nological advances 


decade resulted in the commercial 


development of many new processes 


Some of these employ conditions 


which promote hydrogen embrittle- 


ment or attack 


A well-documented example 


is the severe hydrogen embrittlement 


problem encountered with catalyti- 


cally cracked gas streams. This embrit- 


tlement results from corrosion by hy- 


drogen sulfide in solution 


his 


aqueous 


problem apparently has been 


solved in a 
Othe 


are yet 


most satislactory way 

problems remain; still others 
to be recognized, The use of 
ever higher pressures in the petro- 
chemical industry will lead to prob- 
lems of embrittlement or attack where 


hydrogen is present 

Examples of processes already mak 
ing use of high hydrogen pressures are 
CO 


the production of alcohols 


those employing synethsis gas 
H lor 


and other chemicals, the synthesis of 
ammonia, and various high-pressure 
hydrogenation processes, Previously it 
high 
necessary to produce hydrogen dam 


How 


damas ce 


was thought temperatures were 


age from the high pressure gas 


ever, it is now known that 


can result at room temperature if the 


high, the dam 
than 


pressure is sufficiently 


age being embrittlement rather 


attac I 


Hydrogen Embrittlement — J hi: 
effects of hydrogen on steel and othe: 


metals resulting from hydrogen em 


brittlement must be considered 


sepa 


The Cx 


hydrogt n 


| 


rately from hydrogen attack 


act mechanism by which 
embrittlement occurs has not yet been 
conclusively demonstrated. It is gen 
erally accepted that embrittlement is 
hydrogen 


caused by the collection of 


other latth r 
thought to 
Much evidence 


is available to support this supposition 


in “rifts” or “voids” or 


imperfections which are 


exist in metal crystals 


. 
PETROLI 





It is known that the true solubility 
of hydrogen in iron is extremely small 
at room temperature and atmospheri 
pressure Iron can be made to “oc- 
clude” or hold rather large volumes of 


hydrogen under these conditions by 


cathodi charging or by acid attack 


Such 


thought to collect at grain boundaries, 


occluded hydrogen might be 


but failure of hydrogen embrittled 


metal occurs transgranularly rathet 


than intergranularly 


Important empiri al observations in 


connection with embrittlement of 


steels and certain other metals by hy- 


drogen are 


1. The source of hydrogen is imma 
terial for those metals which are sub- 
ject to embrittlement at room temper- 
ature, Embrittlement results to the 
same extent from hydrogen introduced 
by: electrolysis; chemical action which 
releases nascent hydrogen; or by ex- 
posure to hydrogen gas al high pres 


sure and/or temperature 


2. The results of hydrogen embrit 
tlement are 


® Lowered ductility as measured 
by a bend test or by elongation 
and reduction of area in tensile 


tests 


No change in 


Stress-Strain 


shape of the 
curve of the nor 
mal tensile test 


® During tensile tests, failure o¢ 


curs at considerably lowered 
values of strain, depending on 
embrittlement 


different 


the degree of 
e., failure occurs at 
points on the same str Strain 


curve 


No effect on 


metal 


hardne of the 


3. Embrittlement may be correlated 
Ductility de 


creases with increasing hydrogen con 


with hydrogen content 


tent up to a critical point, Increasing 


hydrogen content, past this ritical 


point, has no effect on ductility 


4. The degree of 


shown by the 


embrittlement a 
tensile or bend test 1s 
dependent on the temperature of test 
ing and the rate of strain employed 
in the test At 
effect of 


rates the 


tility disap 


high strain 
hydrogen on duc 
pears 

Hydrogen embrittlement is not de 


tectable by where strain 


high At low rates ol 


Im par t tes 


rates are very 


Var h, 195 


PETROLI 


strain, hydrogen embrittlement van 


ishes at both high and low tempera 


tures, i.e.. well above or below room 


temperature 
Data AISI 


steel hydrogen embrittlement does not 


indicate that for 1020 


occul at above about 


OO | 


tion plant equipment indicates that 


le Mmhipe ratures 


Experience with hydrogena 


hydrogen embrittlement is not a prob 
lem at high temperatures However 
hydrogen diffuses more rapidly through 
high 
and hydrogen content of 
is likely to be high under 
attack a 
high-temperature phenomenon 


steel and other metals at tem 
peratures 
the metal 
such conditions. Hydrogen 
mist 


be preve nted by one means or another 
The 


dow n 


rate of cooline during shut 


must be slow to allow the hy 


drogen time to diffuse out of the 


metal, Fast cooling may cause damagt 


due to hydrogen embrittlement 


5. No 


tween susce ptibility to 


systematic correlation be 
hydrogen em 


disco, 


brittlement and carbon or 


content of steel has yet been 


All steels 


hydroven embrittlement, to 


ered seem to be subject to 
ome de 
gree, except the austenitic steels, ¢ 

18-8 


ally 


embrittled by 


stainless Samples are occasion 


found which seem not to be 


hydrogen, but they 
cannot be explained on the has! ol 


alloy content 


Certain metal uch a copper and 
aluminum are 
embrittled by hydrogen at 
Alloys of 


cobalt 


its alloys and appa! 
ently not 
POOH 
nickel, chromium, and 


to be 


temperature on 
eem 
susceptible unle they are 
tent The austenitic tructure 


practically immune to serious h 


aro 
gen embrittlement wcording to all 
tests so far reported revardle of 


composition 


6. Ihe 


xerta protound influence ovet 


histor of the metal 


u cepubil t\ 


Full kille 


th if} 


degree of 
embrittlement tee] 


| 


are susceptible rummed 


Cold 
ase susceptibilit 
Hardened tee] 


embr ttled 


steel] rolling ma 


cre 


seriously 


although 


tec] temper 


temperature reduce 
pears likely that af 
which is hot rolled an 
should 


ductil 


How to Cope W 


h Hydrogen 


7. “Embrittlement,” as 
effect of 


at room temperature in 


used here 
describes only the hydrovet 
lowering the 
ductility of metal without the forma 
visible 


Such 


tion of any microscopically 


cracks or changes in structure 


embrittlement is reversible in that the 


ductility of an embrittled sampl ma 


be restored by agine either at room 


tempe! much more 


} 
| 


iture or 


rapidly il 


elevated temperatures During the 


ving proc hydrogen diffuses from 


the metal 


ellect 


and leaves no permanent 


n the metal 


Embritthlement may however, be 


accompanied by cracking if stresse 


ire present in the metal or by fissur 


blisterin if void large 


accommodate 


ing and 
enough to molecular 
Such voids ar 


hydrogen are pre ent 


most often present in dirty” 
nd “unkilled” 


rh we ld 
H droge I 


the metal 


steel ind sometime 


atoms diffusing throug! 


collect in oid and recom 


bine to form molecular hydroven 


lhe va tremely high 
pressures in the void When 
the yield point of the metal is e 
ceeded local rupturin 


bli ter 


metal permane nti 


formed ¢ ert 


pace 


occurs ind 


fissures OF lormtod 


8. All unde 


gen embrittlement « 


irable eflects of hydre 


mnot bye cle tecte d 


tensile and bend t particular] 


rdened teel Delayed failure 


wmecuUur in tre rupture test il 


if high 


treneth 
been embrittled hy 


in ited 
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well be adopted as the standard for 
evaluating the eflect of hydrogen em 


brittlement 


The 


determines the 


Preventive Measures 


ource of hydrogen 


measures required to prevent embrit 
i 


tlement. ‘Two sources important ir 


petroleum and petrochemical indu 
tri are nascent hydrogen venerated 


at the metal surface by chemical ac 


tion and high-pressure gas stream 


containing high percentages of hydro 
gen. Only the former source seems to 
be of importance at the present time 


Hydrogen embrittlement has been 


observed where hydrogen sulfide | 
pre ent in an aqueous pha ce, Esper lally 
Difficulty 


ha al {) been cx werienced where sul 
| 


in the presence of cyanides 


furic acid is used and in hydrogen 


fluoride alkylation plants, In each 


case the source of hydrogen is a chem 
ical reaction which results in a corro 
and 


Phe 


represe nted by 


ive attack at the metal surface 


which releases atomic hydrogen 


sulfide attack can be 


the reac tion 
he HLS aq FeS HI 


Kanbrittlement caused by corrosive 


attack can be prevented by several 
A metal can be 
not subject to corrosive 


likely to be 
the problem 


u ed whi h l 
attacl This is 
solution to 
the use of clad 
Austeniti 


which are not 


an expe nsive 
however 
mivht be attractive 


tee] 


tee] 
stainles ubject 
to embrittlement can be employed 
but again the 


\ more 


addition ol 


expense Is great 


promising solution is the 


agent to the proce 


tream which render it non-corrosive 


or which protect the metal from cor 
rosion in one way or another, ‘This j 


the solution which has been succ 


fully applied to control embrittlement 
sulfide at 


from hydrogen 


tack 


aq ut ou 


The addition of small quantities 


oxygen (or air) to the process stream 


together with sufficient quantities of 


ammonia to maintain the pH above 


8% results in the formation of a thin 


/ 


film of iron polysulfide on the steel 


surfaces which protect them against 


further corrosion 
hvydrowt nm eas 


Embrittlement from 


at high and ambient 


likely to he 


pressures tem 


encountered 
This 


an embrittling 


pe ratures 1s 


as process pressures are raised 


source of hydrogen as 


environment has only recently been 
investiga- 
than 


O00) atmospheres can produce serious 


recognized in laboratory 


tions but hydrogen at less 
embrittlement. High pressures develop 


high- 


factors 


and 
Both of 


to augment hydrogen embrit- 


high-stress levels require 


treneth steels these 


appt al 


tlement and could cause failure of 


conservatively designed equipment 
It is possible that this problem can 


be solved by introducing a_ small 


amount of a material which would 


poison” the metal surface to the 


adsorption of atomic hydrogen, but 
no such mate rial is known 


Such a 


metall i 


at present 


materia] might also poison 


catalysts, and so its use would 
he ruled out 


The us 


not embrittled, is another 


of liner materials, that are 
solution to 
this problem, ‘The use of metallic liners 

austenitic stainless steel. copper, o1 
aluminum —will not prevent hydrogen 
diffusion. These liners must be vented 
to prevent embrittlement of the outer 
layers of steel, The use of laminated 
vessels 1 parti ularly attractive for thi 


appli ation 


Hydrogen al 


Hydrogen Attack 


tack is a high-temperature phenome 
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non. It can cause the virtual disint 
gration of certain types of steel and 


other metals. It results from the 


exposure of such metals to hydrogen 


gas at high temperatures and _ pres- 
sures. If the temperature is sufficiently 
1000 F, attack 
hydrogen alt 


100 F 


at any pressure 


high, | can be 


caused by one atmos 


phere, Below hydrogen attack 
is unlikely 
hydrogen 


high 


kind ol corro 


Chere is no reason why 


attack could not result at tem 


perature from the same 


SiVe environments which p! oduce 


hydrogen embrittlement at low tem 


peratures. Conditions encountered in 


reforming, hydrogenation, ammonia 
synthesis and othe synthesis processt S 
are capable of hydrogen 


attach 


produc ing 


Hydrogen attack is quite different 


from hydrogen embrittlement, It usu 
ally renders steel brittle, but this is but 
one result of the general deterioration 
caused by high-te mperature hydrogen 
Attack is also dependent on the diffu 
sion of hydrogen into the metal, but 
this is only a preliminary step. ‘Th 
mere presence of hydrogen may caus« 


attack. Attach 


depends on chemical reaction between 


embrittlement but not 


hydrogen and carbon to form meth 


ane, at least in steels 


Attach 


reaction ol 


appears to result from the 


hydrogen and oxygen to 


form water in copper, copper alloy 
and certain other metals Completely 
deoxidized 


ittach Rate 


chemical rea tion 


copper is not subject to 


of attack is controlled by 


therefore, tempera 


ture, pre ure, time and metal compo 


ion are important variables 


hydrogen dif 


At high temperatures 
fuses readily 


ha little 


voids and cause 


through most metal and 


tendency to accumulate in 


embrittlement. It may 


react with carbon in steel to form 


methane which doe not readily dif 


fuse because of its greater molecula 


size. ‘This methane collects at voids 


and grain boundaries, building uy 


intergranular crack 


Decar 


pressure tO CAUSE 


ing, hssurin and _ blistering 


burization also results, and the usual 


effect of attack is to reduce hardness 


Th 


common 


ductility and tensile strength 


stress-strain diagram of the 


tensile test 1s also altered. This dama: 
to steel is usually evident from micro 
copic examination 


Figure 1 shows a photomicrograph 
steel (O0.5C, 0.65Cr 


( xposure to 


le ww all r\ 


0.18Mo alter 


ol a 


hydrogen 





1000 atm and 800 F for 1 


The sample was polished but 


at about 
week 
not etched, and is shown at a 
nification of 25X 


crac ks 


mag- 
Ihe dark lines are 


The susceptibility of steel to hydro- 
gen attack is related to the composi- 
tion of the steel. Since attack depends 
on the availability of carbon to react 
with hydrogen, the use of alloying 
elements which tie up the carbon in 
the stable 
should render stee] resistant to attac k 


form of very carbides 


It has been found that the addition of 
alloying elements such as titanium and 
vanadium, which form very stable 
carbides, are particularly beneficial in 
hydrogen 


promoting resistance to 


attack. Sufficient quantities must be 
all the 
The 


carbon 


used to tie up carbon as a 


stable carbide weight ratio of 


vanadium to should exceed 
).7 and for titanium the weight ratio 


Ti/C should Keeping the 


carbon content Jow avoids large alloy 


exceed 1 


requireme nts 

Chromium and molybdenum ar 
beneficial as their alloy 
Much 
alloy contents are required than with 
Additions of 
silicon, nickel, or copper are not help 


ful The 


seem to be 


increasingly 


content is increased higher 


titanium or vanadium 


austenitic stainless steels 


practically immune to 


hydrogen attack, just as they are to 


hydrogen embrittlement 
Certain nickel-base alloys cannot be 
the recent 


recommended on basis ol 


tests [hese materials do not seem to 
suffer the same type ol atta k as steels 
Nevertheless their mechanical proper- 
ties are seve rely affecte d by ¢ xposure 
to high 


temperature high - pressure 


hydrogen. Possibly attack in these cases 
involves the reaction of hydrogen with 


oxygen to form water vapor, or they 


may be simply embrittled at high tem 
In 


under 


perature any event, metals for 


service favorable to 


should be fully 


“killed” or deoxidized 


conditions 


hydrogen attack 


Prevention of Hydrogen Attack 


(here are several means of guard- 

and 
Alloy 
it the ser’ 


In the 


chromium molybdenum ste¢ ] 


Int against high-temperature 


high pressure hydrogen attach 
teels not subject to attach 
ice conditions can be used past 
with 
up to 6 percent Cr and 0.5 percent 


Mo 


at high te mipe ratures 


used for such 


have been SeTVICE 


alloy tita- 
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FIGURE 1 


nium or vanadium steels might serve 


the purpose even better 


Hydrogen diffusion is not prevented 


Low rat 


hould 


by the use of these steel 


of cooling on shutdown till be 


hydroven to diffuse 


Thi vill 


mpel iture 


permit 


used to 


the 


damage al 


from metal prevent 


room le Irom 


hydrogen embrittlement 


Liners of resistant metal, such 


titanium vanadium or chromium 


teels or iusteniti tainle tee) 


within a carbon steel shell may also be 


used. Such liners must be vented, how 


ever to prevent hydrogen attack of the 
hell, The use 
therelore ruled out 


the hell 


enough to prevent h 


oute! of bonded or clad 


lines l 
Ke pin 


ture iow 


miectal tempera 


drow n 


attach inother procedure used 


nner 


and in 


may be done by using an 


of refractory material 


to reduce heat transfer to the m 


shell. Here cooling rat hould 


How to Cope With Hydrogen 


Decarburization caused by hydrogen reacting with carbon 


bee 


preve nting h arogen 


he kept 


no | nownl 


dif 


iuse there | 
method of 


husion 
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M-O-C* for Hydrogen 


* Materials-of-construction prevent hydrogen decarburization, blistering and 


cracking by use of proper alloys and steels. 


B. 8. Morton 
inte rnational N ( kel Corr p ny 


York City 


New 


ONCE 


atom 


HYDROGEN, in the 


form, has entered a metal it 
is capable of doing serious damage 
Suitable 


trance 


liners can prevent the en 


of hydrogen into the metal 
If hydrogen must be 
the metal the 


tected by 


tolerated in 


carbon must be pro 


alloying it with carbide 


formers, ‘This is particularly impor 
tant when operating tempe ratures ex 
ceed 500 F 


Soundness of metal and 


low order stresses offer protection 


against blistering and cracking at 
lowe! also 


temperatures In this case 


a liner would offer the greatest pro 
tection 

Special alloys and steels must bi 
employed in the manufacture and use 


Not only 


alone be destructive to some stecls but 


of hydrogen can hydrogen 
the compounds of hydrogen and othe 
reagents acting in the presence of hy 
drogen can produce unusual forms of 
destruction 

Hydrogen is produced comme: 
from a hydro 


cially by releasing it 


carbon (steam-methane reforming ) o1 
by partial oxidation of the hydroca 
bon in an atmo phi re of concentrated 
oxVvecn 


team 


formation of hydrogen by 


methane reforming over a 


nickel catalyst is endothermic The 


reaction requires level 
of 1600-1800 I 
of the 
must Operate with a wall temperature 
of 1700-1900 } Lhe 
highly resistant 


effects of 


a temperature 
The wall temperature 
containing vessel, usually tubes 
material 
to both the 


steam on the in 


tube 
must be 


oxidizing 


lod 


side and the flue gases on the outside 
High order resistance to stress-rupture 
is also desirable in the tube metal. 
The chromium-nickel or nickel- 
chromium heat alloys 


resisting pro- 


vide the best combination to date of 
oxidation resistance and resistance to 
stress-rupture, A minimum of 45 per- 


cent chromium-nicke] with at least 
12 percent chromium must be present 
to resist oxidation for long periods at 
1800 F 


| he rt quired amounts of chromium 


and above 


and nickel give the large grain form 


ol austenite typical of these alloys 


sistance 


large grains give the best re- 


to creep o1 stress-rupture It 


is better to grow the grains to a max- 
imum size by heating the tube mate- 
2000-2100 F. This 


also assures solution of 


rials to about 
treatment 


practically all constituents into the 


austenite, The rapid cooling prevents 


precipitation of carbides or other con- 
stituents 


Ihe most commonly used heat re 


sisting alloys for tubes in hydrogen 


producing units are the Type 310 


9° 


stainless steels (25 percent chromium 


20 percent nickel), chrome-nickel 


steels SD percent nic kel, 20 percent 


chromium) and high nickel steels (79 


percent nickel, 15 percent chromium 


The last two alloys are largely fur- 


nished as extruded tubes while [ype 


110 is generally furnished as a pierced 


tube or as one welded from strip 


Seamless tubes are used for high pres- 
small 


sure operation and are usually 


diameter to reduce stresses. Large 


diameter tubes, 6 to 8 inches and 


above, are used with low pressures 


and are often welded 

Tubes of all the above compositions 
have given long and satisfactory serv- 
ice. They are subject to some ills 
which must be considered 

If the fuel used is a crude oil bot 
tom that contains vanadium salts in 
any quantity, the fairly rapid destruc- 
tion of any of the above metals can 
be predicted Also, if the bottoms are 
loaded with caustic or other alkalis, 
will be certain. A 


sulfur-free gas fuel is preferred 


destruction fairly 

contacting the 
at 1600-1800 F. or hotte1 
Fuels, 


containing hydrogen sulfide 


Hydrogen suliidc 
above alloys 
can cause destruction includ- 
Inv’ gascs, 
must be completely oxidized at the 
so no hydrogen sulfide will 


the hot tube walls. The 


burner 


strike alloys 


have a fair tolerance for sulfur diox- 


ide and this tolerance increases with 


diminishing nickel contents, i.e., Type 


10 (20 percent chromium, 20. pet 
cent nickel) would be 


most resistant 


with chrome-nickel (20 percent chro- 


Both 


would be quite adequate for natural 


mium, 35 percent nickel) next 
gas fuels or refinery gases from which 
the sulfur is largely stripped 

The function of the burner is im 
portant 


sulfide 


a reaction of unburned methane 


If mixing is poor, hydrogen 


can be formed at the tubes by 


with 
sulfur dioxide. Corrosion of the tube 
follow 


ype 310 (25 


metal may 


pe reent ¢ hromium, 


20 percent nic kel) may suffer from 





the precipitation of a stigma phase 
over the area of the 
1100 F 1600 F 


usually 


tube serving at 
The 
precipitates after long 
high It 


to be an iron-chromium compound 


to ma phase 
expo- 
Sure al temperature appears 
and is quite brittle. Cracks formed in 
this compound can apparently propa- 
the stresses of service and 
cause failure, To this danget 
the ol Lype an be 
periodically heated to 1800-1900 F 
full This 
places the stgma complex again in 
High nickel (79 


percent 


gate unde 
avoid 
tubes 510 alloy « 


for their length treatment 


solution percent 
15 and 


( hrome nic kel 


nickel chromium 
5 percent ni kel, 20 
percent chromium) are not subj ct to 
igma tormation 

During the production of hydrogen 
by partial oxidation of hydrocarbons 
In an atmosphere of concentrated 
oxygen extremely high flame temper 
are produced. The flame 
high that the 


prevent the 


atures tem 


perature 18 so major 


problem is to metal 


burner from melting 

Proper design becomes a vital mat 
Thermal of the 

metal is often a factor in keeping the 


It is so 


ter conductivity 


burner parts cool important 


that materials such as copper and/or 


pure nickel have been considered for 


the burner parts However. vreatest 


protection Can be obtained by water 
alloy 


79 precent 


resisting 
high nickel 


15 percent chromium 


cooling a heat [yp 
}10 stainless 
and 


20) 


nickel 


chrome-nickel (35 percent nickel 
tudied 
Sill 


percent chromium) are being 


lor application as burner parts 


con carbide is widely and succe 


and 
be 


le Ini pe Ta 


hydroge n to enter 

alloys, it 
As the 

the 


disassociation 


In order for 


rse a steel or must 


the atomic form 


of the metal and hydrogen 


INCcreAaSECS there 1S 
ot 

greater number of atoms of hyd 
allable the 
creased hydrogen partial pre 
the ol 
el through it 
effects of hydro 


more 


the hydrogen molecule and a 
rogen 


In 


ure 


are al to ente! metal 


{ 


the 


ors entrance hydrogen into 


metal and its tra 
Three 


n upon steel are 


unfavorable 


1. Decarburization 
2. blistering 
3. Cracking 
Phe 


in. the « 


note d 
Decar- 
to high 


two cllects will he 
high alloys 


factor 


last 
ase of the 
burization is not a duc 
chromium contents 
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How to Cope Wi 


Decarburization at Elevated have found 
Temperatures At elevated temper 


the the 


post a 


atures itomic hydrogen in HO0O- 1000 | 


metal is quite active and will combine denum st 
ood re 


Lhe 


silicon and oxy 


he 


most are 


with carbon, sulfur 
of 


carbon 1s the 


quite 


gen the metal attach 


the 
the 


upon 
ided since 


carbon tends to the 
the teel Car 


Is to be 


removal of the 


lower the strength of 


bon removal « wUseS VOLK forme 


recomb nation ol 
form. A 
build 


moleculat 


allow a Lorie 


to the 


that 


hydrogen molecular 


propert 
this reaction proceeds 


the 


pre sure tel il 


in void nee the 


up 
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M-O-C for Hydrogen... 


Bliste: 


Ca ily 





on the outside of a vessel are 


detected while those on the in 
ide are found only on careful inspec 
tion. Case 


half the 


out there 


are reported whe re nearly 
wall thickne 


being external evidence 


was lost with 


Blistering is a function of both the 


presence ol hydrogen and voids in the 
metals. It can best be prevented by 
removing the possibility of hydrogen 
At elevated tem- 


entering the metal 


pe ratures the use of a liner has bee n 


ugvested, This liner may be of steel 


so alloyed with carbide forming ele 


ments as to be immune to decarburi- 


Alloys o1 


liners at 


zation unalloyed stee] may 


be used for lower tempera 


tures, Say room temperature to 500 F 

At the lower temperature where 
liquid water can exist, the hydrogen 
will 


tween a compound of the gas as hy 


usually result from reaction be 


drogen sulfide and The moisture 


must be present to provide an elec 
trolyte 
Inhibitors 


varying success in preventing this re 


have been used with 


action between the vessel and the gas 
ulfide 


vives up 


this way 


that 


Hydrogen reacts in 
hydrogen 
Action has 
been taken, in many cases, 
those materials that act as “poison” 
catalyst to induce hydrogen to ente: 
the metal. ¢ 


and atom 


can enter the metal also 


to remove 


vanides 
other materials can act a 
such catalysts, | 
ulfide itself 4 


formed if 


phosphides al 
serine and 
nfortunately, iron 


uch a catalyst and is 
a reaction between 
stee|] Lhe ust 


more certain 


there i 
sulfide 


lines 


hydroven and 


ol the scems a 
method of protecting the walls of re 
and 


action vessels, storage vessels 


other equipine nt subject to corrosion 
Where the 
ubject to attack by the 


fluid 


liner is of a material 
contained 
ome arrangement must be 
hydrogen that build 


and ve se] \ 


advantage for a 


made to vent the 


up between the liner 
po sible theore tical 
noble” liner of stainless steel, monel 


other material “noble” to 


that the 


coppel ol 


steel, is liner acts as a cath 


ode and would receive hydrogen in 


preference to local cells on the face 
of the vessel 


local cell 


abolished by the use of a 


wall. However not all 
on the steel face would be 
“noble” 
liner 

Cracking of High Strength Steels 
and Alloys—Low Temperatures 
A matter of great 


unit using high strength alloys in the 


importance to any 


presence of hydrogen is the ability of 
hydrogen to cause cracking and rup- 
high 


loys Ihe hydrogen must be in the 


ture of streneth steels and al- 


atomic form to enter and traverse the 
walls of the equipment. Generally the 
hydrogen results from a local reaction 
between the wall of the vessel and a 
hydrogen-bearing gas, usually an acid 
gas, Moisture must be present on the 
vessel wall for such a reaction to take 
place 
Atomic 


hydrogen in the metal 


causes cracking due to the micro- 
stresses resulting from 
® ‘Transformation to martensite in 
the case of steels. 
® Stresses residing in areas of heavy 
cold work 
® Action of high tensile stresses ap- 
proaching the yield strength 
Failures apparently occur only when 
the metal has a yield strength in ex- 
cess of 55,000 pounds per square inch 
valve 


Sometimes a member as a 


stem, if made of metal “noble” to its 
surrounding will receive hydrogen due 
to its cathodic position relative to the 
metal. If high 
due to cold work reside in the part 
Here both 
joined by an electrolyte for 
the cell to be 


Pic ces ol 


other tensile stresses 


failure may occur parts 
must be 
effective 

that have 


to hydrogen cracking art 


equipment 
failed duc 
springs of valves, stems of valves, 
bolts, nipples, fittings, tool joints, tub- 
ing, and casing of oil wells and many 
other parts. Cadmium plating serves 
to protect springs and springs of an 


allo 


cent chromium have been reported a 


of 79 percent nickel and 15 per- 


serving well in the presence of moist 


hydrogen sulfide 

High 
high 
may be 


his 


being 


made of 
K : Mone | 


subject to hydrogen attacl 


alloy valve stems 


strength stainless of 
stem 


steel 


attack is due to the valve 


cathodic noble to the 
parts in the presence of an electrolyte 
Some consider it wise to reduce the 
potential between the parts by nickel 
plating the steel parts 

l’o avoid hydrogen cracking of me 


tallic 


avoid contact by the part with moist 


parts of equipment it is well to 


hydrogen acid 
fluids 


the presence of hydrogen and a high 


containing 
Since 


gases or 
failure is a function of 
order of tensile stresses. low stresses in 


the metal are desirable. Tubing lined 


with monel is being tested by the pro 


duction division of the petroleum in 
monel tube ts 


tube 


dustry. In this case, a 


drawn into the steel and hy- 


draulic ally xpande d 
his 


behind the liner where any hydrogen 


mechanical fit leaves space 


liberated as during acidizing can re 
combine into the molecular form and 
part 
The same technique can uti- 


thus be inert to the steel 
tected 


lize other lining materials as stainless 


pro- 


and special alloys containing approxi 
mately 0.05 percent carbon, 40 per 
cent nickel, 21 percent chromium, 3 
percent molybdenum, 1.75 percent 
copper, and an alloy of 79 percent 
nickel and 15 percent chromium. The 
last alloy has approximately the same 
coefficient of thermal expansion as 
steel, which would be useful in avoid 
ing buckling stresses as the tempera- 
ture rises 

Bolts that can become loaded with 
offer a difficult 


atomic hydrogen 


problem. A material normally resist 
ant to hydrogen cracking as k-mone] 
austenite stainless steel and alloys can 
Care 
loading these bolts in order not to in 


cold 


strength 


be used must be exercised in 


troduce work. ie. exceed th 


yield A torque wrench is 
considered advisable to load bolts sub 
ject to hydrogen penetration 

From the above it will be noted that 
hydrogen can be 


of metals. At 


a potent destroyet 
elevated 
about 600 F 


through a 


t mperatures 
above the atomic hy- 


drogen coursing steel o! 


many alloys tends to decarburize the 
metal 


comple » 


unless the carbon is fixed by 


alloying. ‘The hydrogen can 
mechanic al damage by col 


metal voids and distorting 


also do 
lecting in 
the metal by building up an internal 
pressure 

At metal temperatures where wate! 
can exist a number of compounds will 
with the liberate 


Once in the 


react metal to 


atomic hydrogen metal 


this hydrogen can cause blistering and 


distortion and also mechanical fail 


ures The most spectacular mechan 


ical failures are associated with high 


streneth metals (above about 55.000 


streneth) that are severely 


psi yield 


cold worked oO! that are acted 


by high 


stresses of 


upon 


residual or external tensil 


a high ordet 
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FIGURE 1—Oxygen plant 


Integration pays off at . . 
Fortier Plant of American Cyanamid 


Acetylene © Ammonia ©@ Hydrogen Cyanide @ Acrylonitrile 


S. Strelzoff 
Chamical C 


THE NEW petro hemical plant ol Phe Fortier plant consists of several n ’ 1 ad d in ¢ ina 
American Cyanamid Company, the highly integrated process plants, th nid n pilot | For acetylene 
Fortie1 plant at Avondale near New oxygen plant the acetylene plant, the | } ret prot 
Orleans, went into full produc tion last ammonia plant the hydrogen cyanide 
year. American Cyanamid’s wholly — plant, the acrylonitrile plant, the am 
owned subsidiary, Chemical Construc- monium sulfate plant, and the sulfuric 
tion Corporation, was charged with acid plant 
the over-all design and construction The designs for the acrylonitrile 


of this huge installation hydrogen cyanide plant 
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American Cyanamid’s Fortier Plant. . . 


FIGURE 2—Acetylene plant 


ammonium sulfate plants, were de- 
signed by Chemical Construction Cor- 
poration 

Pilings and major building founda- 
tions were subcontracted to local con- 
struction organizations. Local subcon- 


tractors were also called upon to do 
the electrical work and to design the 
medical, cafeteria, 


offices and the 


warehouse and other auxiliary build 
ings 


western bank of the Mississippi River 


selection of the site on the 


was based on several technical and 


economic considerations 
Sufficient 


natural 


quantities of low cost 


vas available while 


wert 


the Mississippi River provided an un- 
Other 


were the easily available transporta- 


limited water supply factors 
tion facilities by land water routes and 
the plentiful labor supply. Finally, the 
climatic conditions permitted outdoor 
construction of many of the major 
process plants, Finally, the proximity 
of the port of New Orleans offered 
the possibility of exporting certain 
finished products (mostly fertilizer) 
to neighboring Caribbean countries 
and abroad. 

At the Fortier plant, natural gas is 
the primary raw material for the man- 
and hydrogen 


ufacture of acetylene 


cyanide. ‘These two intermediate prod- 


FIGURE 3—Ammonio plant 


PETROLEUM 


ucts are then combined to form acry- 
lonitrile. Byproduct gas from the acety- 
lene process is used for the synthesis 
of ammonia, The secondary raw ma- 
terials, sulfur and air, are used to pro- 
ammonium 


acid and 


while the 


duce sulfuric 


sulfate necessary nitrogen 
and oxygen are obtained by the frac- 


tionation of air. 


OXYGEN PLANT 
In the selection of the oxygen proc- 
ess, importance was attached to 
®@ Dependability of equipment 
@ Low power consumption. 
@® Steadiness of 


purity of no less than 95 percent 


oxygen flow with a 


&.5 percent and the necessity of 
producing a certain amount of 
nitrogen of high purity (99.7 per- 


cent nitrogen minimum) for sub- 


sequent use in ammonia synthesis 


An oxygen stream of 95 percent 
purity is required for the manufacture 
of acetylene. To supply this stream 
and also a stream of high purity nitro- 
gen for the ammonia plant and for 
purging, a Linde low-pressure oxygen 


The 


cy¢ le 


plant was bought and erected 
Linde Frankl 


Air at 60 psig is first cooled in pre- 


process uses the 


coolers, then further cooled in re- 
generators and, finally, sent to a high- 
pressure column where the initial sep- 
aration takes place. In this column 
the pure oxygen and nitrogen prod- 
ucts are made. To obtain the low 
temperature necessary for all separa- 


is bled off 


part of the way down the regenera- 


tion, a side stream of air 


tors and sent through expansion tur- 
bines where it is cooled. Pure oxygen 
from the bottom of the low-pressure 
through a coil in the 


column flows 


center of the regenerators to an oxy- 
gen compressor. ‘his compressor feeds 
the oxygen to the acetylene plant 
Pure and waste nitrogen flow through 
the regenerators during the regenerat- 
ing cycle; thus they coo] the regenera- 
tor packing for its cooling cycle. The 
pure nitrogen is then compressed for 
use in the ammonia plant and fo 
various Figure 


pureing in processes 


| shows a picture of the plant 


ACETYLENE PLANT 
Ihe scheme for the production of 
acetylene from 
BASF 
the 


vas is fed to a 


natural gas by the 


process has been described in 


literature. Essentially, natural 
specially designed 


burner in which part of the gas is 


burned to furnish the heat 
to crack the 


A gas 


necessary 
rest of the natural gas 


containing about 8 percent 
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acetylene, together with larger 


amounts of hydrogen and carbon 
monoxide, is produced. The acetylene 
is absorbed by a special solvent and 
the off-gas sent to the ammonia plant 
The solvent is then stripped of the 
acetylene and recycled. A stream of 
better than 99.8 percent acetylene is 
sent to the acrylonitrile plant. Figure 
2 shows the absorbing and stripping 
section of the plant. 


AMMONIA PLANT 
The the 


plant contain approximately 60 per- 
H,, 28 percent CO, 4 
5 percent CH,, together with 


off-gases from acetylene 
cent 
CA... 


very small quantities of acetylene and 


percent 


other impurities. 

This gas first flows through a CO- 
oxidation unit in which steam is added 
andthe takes 


following reaction 


place: 
CO H.O 


Next, the CO. is 


monoethanolamine 


>CO, + H 


removed by a 
The 


then finally purified in a liquid nitro- 


unit gas is 


gen wash unit. This unit removes the 
i. oo ©6.. 
C,H». Also, in this unit, the necessary 


last traces of and 
amount of nitrogen is added to form 
the ratio of N. and H, for 
ammonia The then 


compressed to about 5250 psig and 


correct 
synthesis gas 1s 
converted into ammonia by the NEC 
process. Figure 3 shows CO oxidation 
CO, sections of the 


and removal 


plant 


HYDROGEN CYANIDE PLANT 


Hydrogen cyanide is produced by 
passing a mixture of natural gas, am- 
monia, and air over a platinum gauze 
A reaction according to the following 


equation takes plac Se 


2CH, 2NH; + 30, — 2HCN 6HLO 


After passing through the reactors, 
the gases pass to ammonia absorbers 
they 
acid. All the excess ammonia is 


where are contacted with sul- 


furic 
into ammonium sulfate 


thus formed 


which is sent to the ammonium sul- 
fate plant. The remaining gas from 
the ammonia absorbers then goes to 
the hydrogen cyanide absorbers where 
the 


walter To 


hydrogen cyanide is absorbed in 


produce pure hydrogen 
cyanide, the rich liquid from the hy 


drogen cyanide absorbers is sent to a 


stripper where the hydrogen cyanide 


is produced as the overhead product 
A picture of the plant is shown in 
Figure 4. 

March, 1956 


PETROLEUM REFINER 


FIGURE 4—Hydrogen cyanide plant 


ACRYLONITRILE PLANT 
Acetylene and hydrogen cyanide are 
combined in a liquid-phase catalytic 
reactor to form acrylonitrile togethe: 
with several by-products such as mono 
acetylene 


The 


cooled and 


vinyl acetylene, divinyl 
cyanbutadiene, vinyl chloride, et« 
gases from the reactor are 
passed into an absorption column 
the acrylonitrile is absorbed to 


with 


where 


gether some of the impurities 


The rich liquid is sent to a stripper 


where the acrylonitrile is recovered 


together with the absorbed impurities 
The vapors from the stripper are con 
densed and passed through a series of 


distillation steps from which pure 


acrylonitrile is produced, Figure 5 


shows a section of the plant 


SULFURIC ACID PLANT 
The sulfuric acid plant is a stand 


ard contact sulfuric af id plant using 


elemental sulfur as the raw material 


Figure 6 shows part ol this plant 


AMMONIUM SULFATE PLANT 
This plant 18 desioned to process 


ammonium sulfate liquor from the 


hydrogen cyanide plant and also to 


produce ammonium sulfate by the di 
rect reaction of ammonia and sulfuric 


acid. Briefly, the plant consists of 4 


crystallizer in which sulfate crystal 


are formed, a centrifuge for separat 


ing the crystals, a drier for drying the 


crystals and conveyors to convey thi 


building 
UTILITIES 


produced in a large cen 


crystals to the storage 


Steam } 


tral boiler plant ce igned to supply 
600.000 pounds per hour 
750 | This 


used to drive several large 


at 600 psig, 
high pressure steam 1s 
centrifugal 
and other 


compressors equipment in 


the process plants. Steam at 150 psig 
and 45 psig 1 used for 


esses I he 


partly from waste heat boilers in the 


Various proe 


150 psig steam is obtained 


process plants while the 45 psig steam 
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FIGURE 5—Acrylonitrile plant 


from turbine exhausts 


Water 1s 


IS Ippl 


come 
Mis 


and 


pumped from. the 
River to a coagulating 


ettling basin where most of the mud 


is partiall 


l ettled out and the wale! pi 


oftened. Thi 


to the 


water is u eda makeup 


cooling tower. Boiler feed water 


il © Court from the cooling towel! 


Hlowever. it is further softened before 
tine 

Electrical power 1 
110.000 volts by 


plant at 13,800 


upplied at 
a public utility com 
distributed throughout the 


1160 and 440 


retriveration $4 re 


pany 
volt 
Clon icle rabl 
corm 


quired by the proce 


plant Phi 


pressor which upplies this relrigera 
tion is housed in a central compre lon 
building together with other compre 


SO! Thi ( 


al COMpr or 


COMPressor include the 
upplying air to the 
and 


oxyeen hydrogen cyanide plant 


the oxyven compre ol the nitrove 
and the 
ssors. The 


together 


COMPressor instrument at 


compre placing of thes 
COMMPressors reduces the 
Cost and enable sa ingle 


look 


maimtenance 


experienced operator to alte! 
them 
Since the Fortier plant produces a 
clabo 
has 


effluents from the 


variety of toxic chemicals, an 


system of effluent treatment 


been installed. ‘The 


rat 
various processing plants are combined 


and taken to a lagoon where they are 
treated with caustic to raise the ph to 
The wast 


about 9.5 liquid is then 


sent through a chlorinator and a fu 
ther caustic neutralization step before 
river, As 
this effluent 
theu 


tinuing life is the best check on the 


it voes into the proot of the 


harmlessness of fish are 


put into the stream and con 


efficiency of this treatment 


In view of the tavorable climatic 


170 


FIGURE 6—Sulfuric acid plant 


conditions, most of the equipment in 


the process and utility generation 


areas was installed outdoors, An ex- 


ception to this rule was the compres- 


ion equipment which, as mentioned 


before was housed in one central 


building. It was felt that indoor in 


allation was required here to permit 


maintenance of this critical 


proper 


equipment and to protect operating 


versonnel during the seasonal rains 


\ vreat 
all procs plant 


effort was made to equip 


and utility instal 
a maximum of automatic 
Equipment of this 


than $2,000,000 


lations with 


instrumentation 


type alone cost 


Wore 


This general principle was followed 


not mly in order to minimize man- 


power requirements but also to insure 


the safety of the process operation 


most of which are rather hazardous 


The industrial-scale manipulation of 


natural gas, acetylene, hydrogen cya- 


ride hydrogen, et requires expert 


and sustained supervision on the part 


ot the per onnel to avoid the danger 
f explosion or industrial poisoning 


In addition to the use of the most 


modern safety devices throughout the 
individual process plants, the plant 
area themselves were purposely sep 


Ihis, of 
piping 


arated by wide avenues 


course increased greatly the 


sary for yard facilities, but it was 


that 


nece 
the additional cost 


the 


decided 

fully 

gained 
Actual 


plant was 


was 


justified by safety factor 
construction of the Fortier 


May 1952. The 


ck velopm«e nt ol 


started in 


1 


initial work was the 


general site facilities, roads, temporary 


power lines, railroad spurs, ete, At 


the same time, piling was being driven 
for warehouses, main work shops, ad- 
and for the 


ministration buildings 


heavy equipment foundations in the 


utility generation and process areas 


As process equipment arrived at the 


site, assembly and erection was im 


mediately started 


The sulfuric acid plant was com- 
| 

pleted first and went into operation in 

1953. In August 1953, the 


ammonium 


February 


sulfate plant was com 


pleted and put into production Lhe 


more important and complicated 


plant inits such as the oxygen and 


acetylene plants naturally required 


more time for erection. As a matter 
of fact, completion of the whole pro}- 
ect was somewhat behind the original 
schedule 


| he 


ment of the 


industrial 
New Orleans 


hortages of the spec ialized 


booming develop- 
area led to 
unloreseen 
an under- 


craltsmen to such 


Neverthele 


gradually completed and 


necessary 


taking the various plant 


units were 


put into successful operation At the 


present time the Fortier plant Is pro 


ducing all intermediate and final 


] ] 
products and plans are currently un 


der way tor fturthet expansion and 


diversification 


he main final product, acryloni- 


trile, is expected to be used on a larg 


in the manufacture of synthetu 


rubber as well as for the 


Ihis 


velopment promises to be of inestima 


industry. In 


fabrics and 


treatment of cotton latest de- 


ble value to the cotton 
stead of displace ing cotton, acrylonitril 
undoubtedly 


will further expand its 


use throughout the textile industry 


Phu: 


once 


modern technology contributes 
again to the development of the 
CnormMous 


the South 


economik potentialities of 
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NOMOGRAMS ... Make Your Own 


Part 1. How to prepare various types of scales 
Part 2. Laying out the nomogram 
Part 3. How to prepare different types of nomograms 


Part 4. How to handle experimental data directly 


Francis W. Winn 
Fractionation Research, Inc. 
Alhambra, California 


Rectification of Experimental result in pressure scales that are fre to which variable is most likely to be 
Data quently logarithmic in nature. Tem linea 


perature scales fall into several classe: 


? }) 
ele » ( ogrT: Ci he ( - d Calibrate the Y-axi to cove! 
Before a nomogram can be con among which are arithmetic, logarith 


struc ted from exper iinie ntal data or ITil¢ and rec Iproc al functions The re i the range ol value ol the variabl 


from correlations whi h are derived or course, no rule to ck termine whi h | ot the 


ynert . : ) vertical set of lin rep 
from experimental data and are avail form ao vasiahle may tak: 


able in graphical or tabular form. it resent either of the renaming two 
is necessary to: (1) derive an equa- Procedure for Rectification by Use variables and calibrate the X-axis to 
tion relating the variables; or (2) find of an Empirical Family of Lines. The — include the upper and lower limits 


a method of plotting on coordinate procedure described below is for thi 
| Plot data for i few value ol 
graph paper such that straight lines rectification of experimental data in 
are obtained. Some data are linear on three variable It is based on the a the third variable as the parametes 
the common types of graph paper umption that the relationship can bi and draw smooth curves through the 
such as arithmetic, semi-log or log-log, represented by the following fune resulting point Assuming no maxi 
ete Frequently, however it is neces tional equation This a urnption l mum or minimum ordinate or absei 
sary to devise an empirical ordinate valid for many physical relationship exhibited, proceed to tep ) 


or abscissa in order to achieve the uch is exhibited go to tep (10 
fi ly fa(z) fsx I,(z 

linear plot 

whe rt 
= ») Choose 1 curve representing 
The process of finding or devising 

{ is a simple function of one of the f 4] , ser tut ref 
. \ ue oO ie g nete ‘ 
a linear coordinate plot is called recti variables: i.e. in form is arith in lu para ut p 


fication. The objec tive of rectification metic, logarithmic, reciprocal, et erabl one hich cut ill value of 
is to Cause not just one but each mem- . is a function of either of the other absei i and connect its extrem 
iriables, the complexity of which 

ber of a family of curves to form a immaterial 


straight line 2) and f,(z) are functions of the re 

maining variable, the complexit 

The rectification of experimental al weliia cetamemiatal 
data is given extensive treatment in a 


I he proce ol rectihication 


book “Empirical Equations and No 


9 ming t tional form 
mography” by Dale S. Davis who use . he fun nal for 


” of the varial 
“curve-fitting equations to accom ; iriable ae 


) ind | ge of t 
plish the desired result The proce above, and checking « hi 


j | b ‘ vely simple me l 
aure de S¢ ribed 1S valuable hac | ground tion am it i pl I iy 


ine Not ) ‘ 
information, If the desired end result ©" result is a linear plot of the re 


atio l wit { ral t¢ 
is a nomographic presentation or co1 lationship hf us the ordina ind from th rticall 


14 
and {.{x) as the al 
relation of the data, it is not necessary ; , sans ul iph papel 


to derive the equation of the relation , a er atin waastind 
1 | Mount a hee ol arithmetic in ! rip ! ! 


ship It is only necessary to devise a graph paper on the drawing board ] | all of the ibs 


linear coordinate plot which may then 
Let the set of horizontal line | tep (5 


be transformed into nomogram the ordinate, represent one of th is onto ete 
The effects of temperature and three variable Use of arithmetic 

pressure on the physical properties of — graph paper is equivalent to the 

matter are subjects which continually sumption that the variabl lot the othe ilues of the third 

are under investigation. The rectifica metic, i.e., that f, fy ‘ . iriable, If straight lines are obtained 


tion of such data has been found to nation of the data may gi‘ ; P the relation hip may be considered to 
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Nomograms at and third variables in step (3) and 


repeat through step (9 





REVISED ABSCISSA ; 
11) If this does not result in recti- 
STEP (6) STEP (4) fication, use a different variable a 
" ‘we, 3” 4 5- , the ordinate in step (1 
THT $ 


1T f t 
TH HE ‘i 


HE | 
He ast THE NUMBERS ON THE CURVES 12) If this does not result in rec- 
2 THE NUMBERS ON THE CURVES 


VARIABLE Z tification, try using a_ logarithmic 





family of lines as the horizontal set 








GS ARE DATA POINTS PLOTTED of step (1 This is the assumption 
Lae AGAINST THE LOWER ORIGINAL shat the 
Fosten wr ABSCISSA 


a A iit i jean a that {,/y logy. If this does not 


et iff, a els rt if} @S ARE DATA POINTS PLOTTED work try other standard sets of lines 
agit H 


it age ft Pert itt a. UPTEn CERES such as that on rec Iproe al and prob 
aor ae 

ad (1H ‘afl va eet 

pe i ilies 


aes i ey | AHHH HR BECAUSE STRAIGHT LINES MAY 13) If none of the readily avail- 
i ae AA, MEARE ARE HHH HB BE DRAWN THROUGH THE @'S able 


3 A a oA te EH | 


tion, a study of the relationship may 
i, site f Tar 
ol HH iit 


Hu | if HH 
2 A a i paecanedliag teagenianarede accueil 


fii TH HL A H tii gH AH necessary. For example, if there is 


0 ' "T 4 5 6 reason to believe that one of the vari 
ames 


variable is logarithmic, i.e 






































iit 
et iF 








ability graph paper 





sets of lines results in rectifica 














ables expressed ad a square root can 


Figure 9a be related to the other variables, use 


of this function as the ordinate to be 


used in step (1) will result in rectifi- 
FIGURE 9—Making ; 
STEP (4) straight line charts cation, provided the variable can in 
from non-linear data fact be represented 


: as the square 
(rectification), 


~~ 
}-x=0 
root, 1.¢., f,(y 5 

Example 5, Figure 9a is a plot of 

STEP (6) three curves drawn through circled 

data points in a relationship between 

‘ three variables X, Y, and Z Lhe 
yf 

numbers on the curves refer to values 

— * of Z. It is desired to determine if the 

7 relationship can be rectified by use of 


STEP (5) an arithmetic Y-scale 
7 


sTEP(7) 
In accordance with the instructions 

in Step (5), a straight line is drawn 

| X=6 

through the ends of the curve for 


ola 7. 1.0. This line cuts all values of 
Xe 28 


the abscissa and therefore step (6) 1s 
STEP (4) 








followed to construct the empirical 
Figure 9b abscissa scale shown in primed num 
bers at the top edge of the graph A 
family of straight vertical lines is 


have been rectified, This procedure junction with the corresponding ad- drawn through the empirical scal 


is illustrated in Example 5 jacent curve of the third variable to ; 
Ihe empirical scale is used in step 


7) to replot the other values of Z 


resulting in the solid circles. Straight 
complete revised abscissa is obtained lines mav be 


, construct an additional part of the 
8) If the curve chosen in step (9 


revised abscissa and so on until the 
does not cut all values of the abscissa, 
drawn through these 


only a part of the revised abscissa can ' 
If it is possible to complete step ss] points, therefore the relationship 1s 


be constructed from the line connect 


the relation may be considered to _ rectified 
ing its ends. In this case use that part 


have been rectified——otherwise pro- ; . 
ol the revised abscissa which 1s ob- I A nomogram could be constructed 


tained and replot as much as possible ceed to step (10). Steps (8) and (9 by use of a uniform Y-scale and the 
of an adjacent value of the third are illustrated in Example 6 empirically derived X-scale. Howevet 


variabl in order to illustrate the nomographi« 


() go ‘ne . : 
If straight lines are not ob equivalent of the steps used in_ the 


> 7 ( . 
(9) Draw a straight line through tained in steps (7) or /), ora graphical rectification, a _ different 


these points, extend to the edge of maximum or minimum is exhibited method will be used as illustrated in 


the graph paper and use it in con in step (4), interchange the second Figure 9b, The uniform Y-scale is 
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constructed. On a line parallel to the 
Y-scale at a distance equal to the base 
of the nomogram the upper and lower 
values of X are located horizontally 
opposite the terminal values of the 
Y-scale. These two values of X are 
connected to corresponding values of 
Y for Z 1 this being nomographi« 
equivalent of step (5). The resulting 
point of intersection is used to con- 
struct the X-scale as in step (5). The 
resulting X-scale is used to locate the 
point for Z 3. This point is the 
common intersection of eight con- 
struction lines and is the equivalent 
of step (6). The empirical X-scal 
has resulted in rectification because 
a common point is obtained. If a 


“scattered” intersection had been ob- 


FIGURE 10—How to smooth the data. (Ex 
planation of this figure will be found on next 
page.) 
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Figure 10a 


Figure 10c 
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Nomograms... 





the 
been obtained 


tained rectification would not 


have 


Em 
pirical Equations and Nomography es 
Page: 


vering 


Example 6. Davis in his book, 


71-75, gives experimental data 
ola 
the 


the concentration (C 
salt liter. 


and 


co 


certain in grams per 


46 (B 


degrees 


vravity as de vrees 


perature (t centigrade 


‘The available 
lated in Table A 


information is tabu 





TABLE A 
i, ¢ 
23.97 ( 


29.% { 35.97 








Ihe 
the 
alt 


obtained in order that 
of the 
deter 
the 
cle 


correlate 


data were 


gravity and temperature 


solution which are easily 


he 


concentration 


mined, can used to estimate 


which is not easily 
termined It is desired 


the 


data and present the results in 


nomographic form 


here is no method of determining 


beforehand which variable can be 


represented as one of the simple fun 
tions, LL arithmetic, logarithmic, re 

would be 
trial 
the 


equation of the relation was developed 


ciprocal, ete. Ordinarily it 


necessary to determine this by 


and error, In this case, however 


by Davis. (Of course, if the equation 
it would not be neces 
the 


This equation is as fol 


were available 


sary to go through rectihcation 
procedure 


lows 


B 0.02644 
Rearranged, 


Cc)*™ + (0.35 
the 


) 0.007 C)t 
equation is com 


pared to its general functional form 


l 0.02644 
0.007 ¢ 


( 1. 190 


1.0352 0.007 ¢ 


Thus t insures that if it is 
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VALUES OF h FOR HEATING OR COOLING WATER FLOWING 
IN TURBULENT MOTION INSIDE TUBES 


FIGURE 11 
tion regions 
charts 


How to indicate non-extrapola 
on coordinate and nomographic 


ordinate arithmetic 


the 


the on graph 


paper, rectification will be = suc- 


cessful 
B is chosen as the abscissa because 


the data are not suitable to use C. If 
this does not result in rectification it 
be to try C the 


abscissa experi 


will necessary as 


although additional 
mental data will have to be obtained 
in order to do so, (From the equation 
one « also determine that B 


he the 


an must 


abscissa 

Figure 10a is a plot of the data 
the 
the 
aph 


with t as the ordinate and B as 
abscissa, The data are plotted as 
circled points on the arithmetic g1 
papel 
to } 
ing to step(5 
the 


5 97 


This corresponds to steps (1 
of the procedure. Correspond 
a straight line is drawn 
of the 


The top edge of the graph 


through ends for 
( } 
is marked with the empirical scale 
Phe 
obtained 
This empirical ab- 


) replot ( 29.96 


curve 


as 
primed numbers as in step (6 
2.1 to 2.96 is 


’ »9/ 


scale from 
from (¢ 


scissa is used t 


2.1 


the portion overlapped by C 


from i 2.5. step % this being 


5 7 


I 


Figure Ila 


A straight 
resulting points and extended to the 
ol 


line is drawn through the 


top edge the 
be his 


( 29 96 is 


graph pap I 


the 


Ste p 


line and curve for 


used to extend the em- 


1.6 


to e@x- 


pirical abscissa scale from 2.1 to 
he 


tend the empiri al abscissa to 0.6 


remaining data are used 


The relationship hay he considered 


to have been rectified and the con- 


struction of a 


sible. If 


done 


nomogram is now pos- 
described is 
of 
B-scale, 
reduced o1 expanded proportionate ly 


the he 
of 


the work just 


carefully on large sheets 


graph paper the empirical 


to prope! length, could used 


directly in the construction the 


nomogram. However, it is well to 


take a scale obtained in this mannet 


{ radua- 


ol 


and project the individual 


tion marks to a calibrated sheet 


graph smooth curve 1s 


pape! \ 


drawn through the points so obtained 


in order to assure that there 


breaks” the 
Such a plot is called a 


art no 
of the 


‘smooth- 


in graduation 


scale 
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NOMOGRAPH FOR VALUES OF H FOR HEATING OR COOLING WATER 


FLOWING 


abisitinal 


eeee oe | pitiiti 


IN TURBULENT MOTION 


INSIDE TUBES 


a 100 


iS 


5 


i, 


t, MEAN BULK TEMPERATURE 


9000 
10000 





% NOMOGRAPH NOT APPLICABLE IF LINE PASSES THROUGH THIS AREA 


Figure 11b 


ing” plot. This is illustrated in Figure 
10x 
left edge of the 


directly 


Graduation of the 


B scale is taken from that 


empirically derived on the 


These 
the sheet of graph paper to the right 


graph 


paper points are projected to 


and the intersections with the corre 


sponding vertical lines of the graph 


pape! are shown as circles 


A smooth 


these circles is 


curve drawn through 


used to construct the 
empirical B-scale of the nomogram 


edve ot the B- 


is then constructed 


right 
The t-scale 


and it is used in conjunction with the 


shown on the 


S¢ ale 


B-scale to locate the nomographi« 
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points tor ( 55.97, 29.96, 23.97 and 


17.97. This is shown in Figure 10b 


Ihe completion of the nomogram 


is not shown but would involve draw 


ing a curve through the ( points 


and graduating the curve with whole 


values of C using a smoothing plot 


for this purpose 


Prevention of Extrapolation 


Some correlations are of a nature 


validly 


extrapolated into certain regions. An 


such that they may not be 


example ol uch a correlation | 
Figure 85 of the second 


McAdams’ Heat 


which reproduced here a 


edition of 
Iran Til sion” 


I vue 


lla. This correlation is valid only for 
turbulent motion and in order to pre 
into 


vent extrapolation of the chart 


the region of viscous motion, the 
lower end of the parameter lines were 
Viscous flow 
added by 
off” line has 


rsect the right 


cut off” and the not 
do not extrapolate” 


McAdams. ‘The cut 


been 


was 


extended to int 


edge of Figure lla and the two ter 


minals of the line have been marked 


and : 
Figure Ilb is a ram of the 


McAdams Lime | of the 


nomogram corresponds to 


as points ( | 
nome 
graph 
point | 
of the graph where hrl’/12 17 
and W/|y 100 


COTTE sponds to 


imilarl line 2 
pom 2 1 he ce two 
lines intersect and the region which i 
common to and beneath both of them 


hatched Phi 


responding to iscou 


has been cro region 
is that c 


he note 


if haw line passe 


flow 
viscous flow, not ippli able 
area” 
hatched 


means ol indicating a 


through thi 
1 shown within the cro 


This 


revion Can hye put to 


aqgTCa 


other tise 


How to Construct Nomographs 
From Limited Experimental Data 


ailable 


limited o1 


Sometimes the number of ar 
expernnental data pomts 1 
of a random nature and a rectilinear 


coordinate plot cannot be prepared 


A nomogram can frequently be con 
tructed from such data 


trial 


howe el by 


a simple and error procedure 


provided two of the cale function 


are known 


follow 


I he procedure 1s a 


| Lay out the cale 
that the 


will fall between them 


two known 


functions in such a 


third 


manner 
\ ariable 
9 


Draw data line connecting ©» 


value of the two scale 


ponding ilue of the 


perimental 


from step (1) and these lines 


with the 
third varial le 


corre 


5) In pect the resulting data line 
from step (2 
at the approx 
third variable scale 


and draw in a trial line 
imate location of the 

} { ing the 
tep ) prepare a 
for the third 


trial scale line from 


moothing 


ple rt 


al lable 


) Erase the linve 


but do not disturb tho 


6) For each point 
init plot procecd 
moothing curve, then 


the corre ponding data 
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2) and circle the point of intersec- 


tion 


7) Draw a line through the circles 
points obtained from step (6 


8) Construct a new smoothing 

curve using the scale line from step 

7) and repeat all steps from (4) to Hf tidied”: i Hitt: i d 

7 10 20 30 40 50 = 70 rie 90 100 SCHEMATIC 

M % METHANOL IN ALCOHOL BLEND NOMOGR APH 

9) If no appreciable change occurs 

in the location of the scale line, it Figure 12a Figure 12b 

may be graduated from the smooth- 

ing curve of step (8); otherwise re- 

peat until no further refinernent is 


justified 


Example 7. Develop a correlation 
relating the freezing points of the 
ternary system, ethanol, methanol, 
and water given the data in ‘Table B 








A is the percentage of total alcohols, 
M is the percentage of methanol in 
the alcohol blends, and ¢ is the freez- 


ing point in degrees centigrade 





TABLE B 


Experimental Values of 
,t, and } 


Point No 
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Figure 12c 
The only additional information 
known about the system is that at a 
constant value of A, M is linear with 
t when plotted on coordinate graph 
paper 
A coordinate sketch of the data is 
shown in Figure 12a. The lines of 








constant values of A can be roughly 
sketched in as shown. A’ schematic 
nomographic form of the plot. is 
shown as Figure 12b 

The t- and M-scales are laid out on 
parallel lines using an arithmetic 
graduation and the 12 experimental 


data lines are placed thereon, as 





shown in Figure 12c. Figure 12c¢ is 
examined and «al trial A-scale stem 18 
drawn as shown Lhe line could have 


been drawn in any position 


















































FIGURE 12—Steps to follow when experimental 
data are listed. Figure 12d 
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A sheet of graph paper 1s attached 
to the board and the vertical lines 


are calibrated between the upper and 





lower limits of A, namely, 10 and 60 





The intersections of the data lines 
with the trial A-scale stem are pro 
jected horizontally to corresponding 
vertical lines of the graph paper, and 
the resulting points of intersection are 
circled. A smooth curve, shown In 
Figure 12d. is drawn through the 


circled points 





The first trial A-scale stem is erased 


Starting with one of the twelve points 


which are on the graph paper project 


vertically to the smooth curve and 



































from there horizontally to the corre 

















sponding data line, circling the inter 





section. This is repeated for the re 
Figure 12e maining eleven points, A smooth 
curve is drawn through the resulting 
points on the data lines as indicated 
by Figure 12d. Using this line as a 
second trial A-scale stem and repeat 
ing the above procedure results in 
Figure 12e and still another repeti 
tion yields Figure 12f, Figure 12g is 





the final correlation 
The final correlation is compared 
with the original data in Table C 





TABLE C 
be 
Obs Nome 


55.0 50 

6.7 169 

00 a5.5 

16.0 46 
425 240 27.9 
$455 25.0 2450 
S10 16.2 16.2 
25 6 15.0 15.0 
244 2 120 120 
20 100 10 
45 70 44 
10.0 1.9 














Figure 12f 


This method of nomographic con 
struction has been used very success 
fully to correlate bubble cap towel 
pressure drop data and_ physical 


properties of pe troleum fractions such 


ro 





as molecular weight, aniline point 
heat of combustion, density and vis 


cosity s+ 


> 





b 
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REPRINTS AVAILABLE 


Reprints of this valuable series on 
Nomograms .. . Make Your Own 
are available. Price for the com- 
plete series is $1. Please remit with 
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8 $§ 8 8 8 
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~ 
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your order and send your order to: 
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Houston 1, Texas 


Figure 12g 
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CRUDE STOCKS CRUDE RUNS TO STILLS GASOLINE STOCKS 


Millions of Barrels End of Monthy (Thousands of Barrels Daily! (Milkons of Barrels End of Month) 


Aug Sep (Ont 


1955 Co 9563 


DISTILLATE FUEL STOCKS RESIDUAL FUEL STOCKS KEROSINE STOCKS 


Millior | Rarely End of Month Millions of Barrels End of Month M { Barrels End of Month 


@ Refinery thruput at highest level 


Taking Stoc ® Heating oil output hits new peak 


Cecil W. Smith 


® Gasoline stocks continue buildup 
Economics Editor 


DISTILLATE RESIDUAL DAILY 
CRUDE OIL GASOLINE KEROSINE FUEL FUEL IMPORTS 


Pro- Runs to Stocks ; Pro- Stocks Pro- Stocks ; Pro- Stocks " Pro- “Stocks 
duction Stills End of duction Endof duction Endof duction Endof duction Endof Crude § Total 
MONTH Daily Dally Month Month Daily Month Daily Month Daily Month ou Oils 


1954: 
gpquery 6,240 6,947 70,811 3,4: 171,704 390 22,013 J 81,044 271 474 617 ,143 
ebruary 6.379 7,068 266,918 y 179,950 412 20,183 d 70,390 241 119 621 144 
March 6.923 271,867 3,37 181,297 353 17,533 60,270 168 249 5A 088 
Sprit 6,811 280,310 3,40¢ 177,006 322 19,656 of 61,721 ,140 362 574 950 
ay 7,038 282,250 3,4! 177,606 302 23,892 37 73,581 148 009 708 ,021 
—_ 6,947 285,155 3,482 165,404 306 28,184 oa 86,325 .123 624 999 
uly ° 6.916 894 3,48 158,010 295 31,953 , 101,657 ,089 . 724 
August 6,862 81,04: 3,492 153,168 302 34.949 45: 117.579 069 3° 664 
September 6,151 9° 274 } 3, 150,916 301 37,099 A 128,061 ,0OR86 56,702 672 
October 6,135 34 0,44 3,457 149.661 310 37,140 P 139,128 
November 6,346 97 y f 3,55 150,604 354 34,547 133,886 
December 6.3904 PY * 155,400 381 27.826 ‘ 108,144 





1955; 
gpguary 6,761 
february 6,835 
March 6.886 
April 6,887 
6,677 
6,613 
6,632 
August. 6,665 
September 6,731 
October 6.837 7 S46 $82 153,108 16,705 
November 7014 i WO 7O7 ' 157.8 ; 
Decem be 6,055 7 1205 


260,156 169,562 23,266 7 86,692 
258,630 181,643 < 18,291 , 68,513 
2 < ‘ : 183,972 357 18,187 70 62,457 
175,601 31% 21,486 ms 70,139 
168,751 26,375 of 83,559 
157,439 29,830 100,652 
264,601 Mc 157,079 32,749 57! 119,169 
256,427 $85 151,912 35,292 62 133,675 
5H 20 ; 150.104 27 16.461 


Perererere rt rer) 


1,248 
sl +254 
64,559 , AST 
19% 

Januar 


Week Ended 
17 ray 


18-55 


Source 
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FIGURE 1—Monitoring system consists of timer (technician is adjusting it), an amplifier and speaker 


A public telephone may be used for. . . 


(in grill box), and a “Ding-Dong” unit at right 


Mass Spectrometer Monitoring 


Ralph W. Burhans and Warren Jackson, Jr. 


The Standard Oil C 


Cle veiand 


mpany Oh 


MASS SPECTROMETERS 


tor control 


used 
laboratory analysis are 
usually kept in continuous operating 
condition. This practice is followed at 
Sohio in that a full 40-hour 
work week can be devoted to analysis 
Some 


time ago automatic liquid-air dispens- 


order 


with no time lost for start-up 


ing equipment was installed’ to fu 
ther insure continuous ope ration dur 
ing unattended periods 

Occasional failures in this dispens 
ing equipment, and power and vac- 
uum failures during evenings or week 
conside rable lost 


ends resulted = in 


Varch, 1956—PertroLeum Reri 


analysis time because the instrument 


was not ready to perform when the 


operators came to work The resulting 


pile up ol samples eSspec ially on Mon 


day mornings, was serious but did not 


seem to occult frequently enough to 


warrant full-time attendance at the 


equipment 


In order to correct thi ituation 


a telemetering cle vice was construt ted 


for use in conjunction with an ordi 


nary telephone circuit device 


permits the operator to dial the mass 


spec trometer te lephone number and 


alter listening to a 


series of signal 


determine the condition of certain 


critical sections of the equipment If 


maintenance 1s indicated the work can 
be initiated in time to have the in 


trument in operating condition b 


Since 


telephone call cat 


the next regular shift 
toring 
from any telephone and 
there 


method of 


lew minute 
to thi 


tended opcration 


I 
installation j hown 
lhe monitorin 

of aud ble nal 


ularly known 





Mass Spectrometer Monitoring .. . 





Microphone 


Telephone 
‘ Ding- Dong 
Line 


Audio 
Oscillator 


ae. 


Power Lead 


Start Lead 


Shut Off Lead 


Frequency Control 
Lead Of Oscillator 


To Mass Spectrometer 
Resistance Sensing 


Elements 


FIGURE 2—Block diagram showing the relationship of the various parts 


connected electrically to a equence 


timer and by a ound path to an 


audio oscillator circuit whose fre 


quency is determined by several 
the mass 
\ block diagram of 
tem is shown in Figure 2 Ihe 
Dong” 


circutlt 


sensing resistances in Spec 
the sys 
ling 


station 


trometer 
box is an unattended 
supplied to subscribers of the 
originally 
telemetering the level 
flood condi 


relays 


telephone ervice It was 
developed lor 
during 


of river waters 


Phi 


answering and disconnecting 


tion box contains for 


aAmICcTrO 
for starting an outside 


phon a relay 


ding-done”’ bell, It can 


PBN 


pul 


circuit, and a 


by connected to a switchboard 


© that it can be up on a night 


trunk line 


this 


connection to an outside 
When a call i 
the 
call 
Other 
thr 


that 


line 


the 


received 


the 


on 


rela in box “answer” 
the 


the 


and ctival microphone 


bell] 


Done’) to 


rela operat hence 


Din 


tele phone 


rhiadyve indicate 


thr equipment 1 
the tire 


whi h 


ub ( ribs r 


Lire 


working properly \t 
mother relay ha operated 


can be used to start the 


equipment. An ound 1 from 


thy 


| 
up b 


ulne 


tubysc bet equipment l picked 
heard by 
clectrical 


will 


when the 


the ind 


illes 


contact 


ict 
Thi 


connected © 


phone 


| 
closing of an 


the 


cause the box to disconnect 


desired information has been tran 


mutted 
Lh 


monitoring equipment at Sohio 


tance controlled 
transistor audio oscillator which 


feeds 


through a transistor 


ignals to the telephone circuit 


amplifie r and 


is determined by 


the 


value 


loudspeaker frequency of 
the 

the 
oscillator 


the 


oscillator 


switched into base 
circuit of the 

The Ding-Dong 
transistor 


the 


ol resistance 
transistot 


box turns on 


supply voltage and _ starts 


sequence timer when a call is 


The 


different 


received timer 1s arranged so 


that resistance elements are 


successively connected to the tran- 


istor oscillator, each for about ten 


econds 


the 


At the end of this sequence 
timer signals the Ding-Dong box 
to disconnect 

sistance ele 


At present, three re 


ments are sequentially switched into 


The first 
the 


the oscillator circuit two are 


thermistors located in two liquid 


nitrogen gas cold traps at a 
ol ale 


resi 


position 


liquid level. In this way the 


of the 
th 


fume 
The 


consists) ol 


thermiustors 1s a 
the 


element 


tance 


tion of level in traps 


third resistance 


one of two resistors which is selected 


by the contact: the vacuum-vgage 


in the mas vectrometer 


! 
olf, a hiel 


elected and i 


alarm relay 


It Ihe i) 


iim sis value of 


istance 1 the alarm 


on low value of resistance 1 


clected 
Thi rudio oscillator circuit 19 cl 


ol resistance Will 


ise it to oscillate at a very low tre 


value of resist 


her 


when 


qyucin ind al lowe! 


rice will cause hi 
Thus 


( alle I 


Ire qut Ti¢ 
everything 1 


} 


One illations 
thre 


second 


normal will hear three sep 


wate ten signals of very low 


Irequency actually these signals have 


a “put-put-put sound. However 


when any of the conditions 


be Ing 


the caller 


will hear an unmistakable high-pitched 


monitored are abnormal, 


tone for 10 seconds for each abnormal 
condition which exists. 

This monitor has been in service at 
Sohio’s Process and Products Develop- 
ment Laboratory and has required no 


maintenance except for battery re- 


placement 
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Air Versus Water Cooling 


In natural gasoline plants, the decision on these 
two cooling methods rests with a detailed consideration of 
numerous factors surrounding the installation. 


J. J. Weatherby 
Stearns Roger Manufacturing a mopar 


Denver 


WITH ALMOS'1 


the original heat put into a gasoline 


no exceptions 


plant by fires in furnaces under boil- 
other 
using primary fuel, must finally be 


ers, oil heaters, or equipment 


dissipated into the air, In the great 
majority of plants this is done by 
the heat 


streams, and then cooling the water 


absorbing into water 
by evaporation from sprays and wet 
surfaces which contact air, as in 
the 
of cooling towers 


For 


necessary Or 


any 


one of many conventional types 


various reasons it may be 


desirable to substitute 


for this method of cooling the use of 


dry air or “radiator type cooling 


equipment where the heat is dissi 


pated by heat exchange between the 


final commodities to be cooled and 


atmosphe ric air, without making any 


use of the evaporation of water, Such 


coolers are simply heat exchangers 


where the commodity, to he cooled 


through nests of tubes while 


Passe s 


air is drawn or blown through them 


by fans 
Usually the 


tube 1S 


outside surface of the 


extended by fins in’ some 
metal 
thus 
bad 


between the 


manner so as to ¢ X pose a large 


surface to the flowing air and 


partly overcome the intrinsically 


heat transfer coefficient 


metal and air 


In general, where fresh water 1s 


available in enough quantity to meet 
the plant cooling requirements when 


using an evaporative cooling towe1 


and at reasonable cost, the evapora 


tive water cooling system will almost 


always work out to be the cheapest 


his 


exce pt 


and most satisfactory answe! 


will probably always he true 
I small auxiliars 


field 


where the 


in the case of plants 


such a simple compression or 


plants Service 


purnping 


does not require the attainment of 


low cooling temperature levels 
Some of the which 


reasons lay 


ch, 1956 i 


make direct air cooling desirable o1 


necessary are 
® Scarcity o1 


plant site 


absence of water at the 
® Poor quality of whatever water is 


available at the plant Site, which 
leads to excessive overall operating 
costs due to high treating costs or 
corrosion of the apparatus 
® Requirement of a high 


salvageability and portability 


degree ol 
his 


is an important consideration in 


connection with small field pump 


ing or gas booster plants or small 


gasoline plants where the antici 


pated life is short. It is often im 


possibl to salvage the ordinar’ 


spray wate! cooling tower alter 


just a few years of service 


Generally except for application 


requiring heat from 


high 


temperature the 


dissipation of 


initial levels down to moderate 


direct air cooling 


system will lead to relatively high in 


vestment costs. There are two funda 


mental reasons for this. First, unde 


like conditions the transfer of heat 


from a commodity to a= flowin 


stream of atmospheric air require i 


vreat deal more transfer surface than 


’ required to transite the are 


amount of heat to a stream of cool 


ing water. Second, it is not po ible 


at any given location during arin oOo 


iverage weather to find cooling 


as low a temperature as can 


easil attained b the cooling 


water from the « aporative coolin 


towel 


Ihe reason for the difference in 


cooling levels which can be reached 


eCCOnoiniit alls by the two method i 


that a spray cooling tower can cool 


the water put over it to a close ap 


bulb 


ind place 


proach to the so-called vet 


temperature é the tine 


whereas the dr air cooler obvious] 


can cool only to area onable approa h 


to the dry bulb” temperature 


Tuts Tips 


It is quite common to design spray 


water cooling towers to cool the 
water passed through it to within 5 
degrees of the wet bulb t mpe rature 
and to design the commodity cooler 
using such water for an approach ol 
and 10 the 


water temperature 


between ) degrees to 


Thus it is entire ly 
practical with a water cooling tower 


system to cool the commodity § to 


within, say, 12 degrees of the wet 


bulb temperature, and it may be eco 


nomical to do better than this in 


some instances 


With the 


is Obvious that the 


dry air cooling system it 
commodity can be 


cooled only to within 


abl 
perature \ 


SOM reason 
approach to the dry bulb tem 
a practi il proposition 
this approach ordinarily cannot be 


25 F. De 


approat hes than thi 


closer than igns for narrowet! 
ilmost al 
ad to exce 


wavs kk ive quantities both 


of exchange surfaces 


and propelled 


The difference in 


tainabl 


practi illy at 
temperature between the 


cooling dot not ap 


tems ol 


fully 


difference between f 


Wo \ 
until we mvestivate the 
bulb 


bulb temperature i ou 


peal 
ind ai 
place 
that the 
bulb and 


particu 


In general it can be 

difference between the 

dry bulb temperature 

Line ind place vill 
the relative humidit 

there \ compat 
nn hhurrae 
differen 


and much vreaAaletl 


rea 
Some figures in this connection 
interesting Ihe data given j tah 
tudy of U.S. We 
data which is Compiled 
wo by the Mark Compan 
The fieure 


ithes 


Irom a ither Bure 


Ore ( 


Lithitney Vf 
temperature 
not more th 
hours during 
clu ive ol iti ivwerTatve 
et bulb temperature 
through 
Houston up to the « 
lexa ! 79 J riiie 


temp rature for 


Panvin 


tpapre 
Q | Phu 


the pl wtical 


Tri ea | 


ppl 


shove t ould 


cool 1 commmodit 


ipproae h 
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to dry bulb 


hu at a 


using a dry air cooler 


location in this general 


neighborhood the difference between 
would be 121 


1) | 


would be an 


dry and wet cooling 


devret minus 9! degrees or 
At the 
installation in a hot dry location such 


Arizona, At 


wet bulb temperature 1s 75 


other extreme 


as Phoenix Phoenix the 

urine 
| and 
lea ible 


conseq us ntly it would be 
to cool commodities to 87 F 
with a 12-degree approach The cor 
responding dry bulb temperature at 


Phoenix is 110 F 


with a dry at 


and consequently 
cooler it would be 
economical lo cool commoditic 5 only 
to 159 | 
Thus at 
tween wet and dry cooling would be 
155 | 18 F 

It | preceding 


vere ral 


with a 25-degrcee approa¢ h 
Phoenix the difference be 


minus &7 degrees or 


obvious from the 


analysis of the difference 


between thie two ysterm ol cooling 


that the deci ion must rest on a com 


tucds ofl all ol the 


including 


condition 


plet 
veather at the proposed 
plant ite 

If no wate 


il the 


whatever is available 


plant ite which condition 


encountered very casily in 


one ol the Wi 


forced 


could be 
tern states, the de 


cision 4 and there is nothine 


to do but install dry air cooling, and 


the gasoline plant must be designed 


around the cooling temperatures at 


tainable with such cooling 
Sometime the level of 


study of the 


required 
cooling can he rail ed by 
plant proce For example it may be 
possible to raise the operating pres 
ure of a tractionatine column 
enough to get the required condense: 


high 


cooling 


temperature enough to make 


ol dry 


to enlares the 


Another ¢ xpedi nt 


econdary recovers 


tem in the plant enough to accom 


modate the larger volume of uncon 


densabl por from the various 
distillin ind tractionating 


After ¢ 


it ay 


ste ps 


<ploring these possibilitie 


till be impossible to work out 
an efficient gasoline plant making use 


of the final temperature available 


from dry air cooling. In such cases it 


is possible to attain any required 
installing a 


ellect 


proc temperature by 


refrigerator evcle which = in 


pumps the heat from the tempera 


tute needed in the final cooling ol 


thy proc up to a retneerator con 
which can he 


In ! 


denser temperature 
, 


reached by the dry air cooling 


dentally we have just lately put into 


operation a plant using a low tem 


perature refrigeration process where 


the primary extraction of gasoline is 


made at a temperature of 9 F., with 


a corresponding temperature of 15 


Not 


a drop of water nor a pound of steam 


F. in the refrigerant evaporator 


is required for the operation of this 
fact that the 
bulb temperature at its 
location is 96 F 

It is that dry 


he applied most favorably where the 


plant, in spite of the 


summer dry 
cooling 


evident can 


temperature olf the commodity to be 


cooled 1S highest 
of the best and earliest applications 


is for the 


For example, one 


condensation of steam 


Even in plants where water supplic 
are reasonably adequat and low vTa 
done by means of a 


dient cooling 1S 


spray tower dry air steam condensers 


may olten economical 


able to 


prove since 
large 


thus 


they may be handle a 
load 
corresponding], 
manded of the 

Another 


for dr 


cooling satisfactorily, and 


reduce the duty de 
Spray towel! 


ideal 


coolers is the 


nearly application 


common one ol 
W ith 


engines the 


vas engine jacket water cooling 


high 


recommended jacket water 


modern sper d 
tempera 
is often around 150 to 160 


ture range 


I and dry 
handle 


Phere are 


coolers can satisfactoril 
such cooling 

several othe cooling 
duties around a normal gasoline plant 
where dry coolers may fit in well in 
combination with usual water cooling 
towers 


For example, the vapor leay 


ing stills and fractionators may be at 
levels 


cooling 


such that a large part ol the 


initial and condensing heat 


can he removed by dry coolers 


thereby relieving the water cooling 


tower of a large heat load and henes 


reducing the size of tower and it 


Wate! circulation 
[his 
larly 


Vapor ol 


arrangement may be particu 


valuable in processes where the 


other commodity to be 


high 


range of 250 


cooled issues at an unusually 


temperature say, in the 
to 0) I In 


ordinat 


such cases cooling by 


water-cooled exchangers 


will usually produce excessive scaling 


and perhaps corrosion on the water 


ick 


In some locations reduction in the 


ize ol the water cooling tower ma‘ 


result: in important reduction olf op 


Crating costs even where the supply 


of water is ample. For example, in 


Gull 


there is a tendency for algae 


many locations along the Coast 


to form 


cooling 


in the 


formation 


tower! Such 


baffles in the 


structure 
clogs the 
cooling tower and may also increase 
resistance to the flow of Wate! 
through heat 


of accumulation of the 


exchangers on account 


algae formed 


in the cooling towe1 


In some locations it may be nece 


sary to apply severe chemical treat 


ment to the circulating water in 


order to control the 
Such 


of chlorine or 


growth of alga 


treatment may require the use 


othe I che micals whi h 


may increase corrosion of the metal 
parts in piping and heat exchangers 


Still 


encountered in 


another difficulty sometimes 


water cooling towers 
is the phenomenon of delignification 
This difficulty where _ the 
supply alkaline 


cooling 


occurs 


Vale! tends to he 


causing the concentrated 


tower water to dissolve out the lignin 


from. the cooling tower 


effect of 


wood fibers 


wood in the 
structure he long-time 
this action is to make the 
tend to broom out,” 
which ol 
structural 


Phese 


sore 


separate oO! 
largely destroys the 
strength of — the 


COUTTS 
wood 


ellect can be controlled to 


degree by chemical treatment 


of the water, at the hazard of intro 


ducing some additional corrosion 


Where this phenomenon is a problem 
the use of supplementary dry coolin; 


may be justified in order to reduce 


the size of the cooling tower system 


and hence reduce the operating and 


maintenance cost of that part of the 


plant 
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Tit: Tips 


Computing Cooling Tower Performance 


Ease calculations to establish cooling tower performance from routine 
operating data. Useful assumptions are made to simplify computations. 


Maxey Brooke 
; 


4 4 7 
Jia Ucean, |exas 


A NUMBER of excellent articles For example, if the chloride concen centration of treatment in the circu 
have been written on the desivn and _ tration of the make up water is 50 lating water is 40 ppm, the concen 
testing of cooling towers. Most of the parts per million and if the circulat tration in the feed water must be 
calculations given are tedious and ing water is 400 ppm, the percent 10 3} ) ppm 


difficult. Frequently an engineer must blowdown is (50 x 100 100 
| 3. Permissible Concentration: 


make an estimate of cooling tower 12.5 percent. In other words, of cach 
The limit to which the circulating 


performance that does not warrant 100 gallons of make up water, 12% 


= water can be concentrated 18 gov 
these lengthy mathematics. A num are wasted and 87!4 are utilized. Of 


rned | tl hardness valu ft th 
ber of useful shortcuts have been de- course, constituents other than chlo se ~ ae wa? . 


water and its pH. Figure | shows 
vised and are presented in the fol rides can be used in these calcula | 


pl ‘ the hardness values at which precipi 
owing examples ions 


pitation takes place lor any given 
1. Percent Blowdown: [his is use 2. Cycles of Concentration: In pHi value. It is not desirable to carry 


ful in making material balances % S©MS¢; this value is the inverse of — the hardness of the circulating water 


around a tower. It shows how much the blowdown. It is quite useful in higher than 70 percent of the pre 


calculating the treatment dosage. The 


of the make-up water is being wasted cipitation concentration 


higher its value, the more efficiently - 


by going to the sewer or leaving the the example, assume that the 


the water is being 1 
tower as windage loss, and how Thue h h water Ss vem stilize d 


water is being carried at a pH of 6.5 
is being usefully utilized by being Cycles From the chart it will be seen that 
evaporated ppm chlorides in the circulating water the maximum hardness is 680 ppm 

ppm chlorides in the make up water The safe operating value is 0.7 x 680 
percent blowdown 


ppm chlorides in the makeup water x 100 In the above example, the cycles of 180 ppm 


ppm chlorides in the circulating water concentration is 8. If the desired con From Example 2, the cycles of 


To estimate... Data needed... 


Percent blowdown Ppm chlorides in make-up 
Cycles of concentration water. 


Permissible concentration. Ppm chlorides in circulating 
Heat load—Evaporation water. 

rate. pH of circulating water. 
Make-up water required. Circulation rate. 

Air required—Air tempera- Inlet water temperature. 
ture. Outlet water temperature. 
Fan horsepower required. Wet bulb temperature. 
Cross-section area. Dry bulb temperature. 


. - . 


oN OM awn — 


; 
iarcn 





Computing Cooling Tower Performance .. . 





Hardness , PPM 


Total 


Ae) 


| | 
— 
| 


| 


Precipitation Line 


| 
| 


' 
+ 


8.0 9.0 


pH Of Circulating Water 


FIGURE | 


concentration found to be a} 
Phu LO) a} the 


Lrtbuarn allow ible hardne ss ol 


wate! lt 


Wwete 
Wax 


the 


bv ppm 


make-up the hardness of 


the make than 


HU 


up water 1 greatel 
will he 


blowdow1 


ppm it necessary to in 


rease tine reducin tive 


cycle of concentration and_ the 


the circulating water. If 


the 
ppm 


chemi il ire 


hardness ol 
the hardne ot 
le than 60 


ment 


make up water 1 


water and treat 


being wasted at 
vcle In 


ist it 1 desirable to try to 


a concentration of 8 « this 
reduce 


blowdown 
4. Heat Load. 
1 heat 
length of 
that 


thy 
Vhis 1s 


ais pat 1 by the 


the 


tower ih a 


amount 


on 


base d 
Thermal 


re quired to evaporate 


Linn It 1s 
1000 


unit 


the fact sritish 


| nits ine ore 


pound ol 


of the 


ol water 


Permissible Water Hardness 


The heat of 
by the 


wate! 


wate! evap 


ration furnished cooling 


circulating 100 pounds 


must be cooled 10 deevrees 


Thus 


percent ol 


to furnish this amount of heat 


the ey loss is | 


thy 


aporation 


tower circulation for each 10 


oret temperature drop through the 


and from this the heat load can 


towel! 


be calculated 


Suppose a cooling towel has a 
circulation rate of 12,000 gallons per 
The circulating water 


103 | 


tower 1s 


minute to the 


tower Is and the water leaving 


the 88 F The evaporation 


i) 


80 gallons per minute 





Meet the Author 
MAXEY BROOKE. following 


his graduation from the Univer- 
sity of Oklahoma in 1935, spent 
several years in various phases 
of the oil 


a boomer, driving 


industry——-working as 


a truck, serv- 
ing with pipe-lining and seismo- 
he settled 


first in a 


graph crews—before 


down as a chemist 


gasoline plant and then a sul- 
phur mine. He served two years 
in the Army Chemical Corps, 
Phillips Petroleum 
1947 as a 
now 18a supervisory 


Phillips’ 


refinery 


and joined 


Company in 
He 


chemist alt 


water 
chemist 
Sweeney, 
Texas A prey ous CON- 
RE- 
FINER, Brooks counts writing as 


his 


In addition to technical 


tributor to PETROLEUM 


one of prime outside in- 


terests 
has written 


articles he some 


fiction 











1500 pound minute and the heat 


LOOO 1.500.000 


per 
load is 1500 x 
s TI per 
5. Make-up Water 
Vhis 


wate! ey 


minute 
Required: 
is simply the sum of the 
the 
From Example 4, 
180 


figure 
and water 
the 
gpm From 
blowdov 
Thus the percent 


LOO fz 87 ) per 


aporated 
blown down 
evaporation rate was 


' 
Example thie percent VT) 


was 12.5 percent 
evaporated is 
cent make becomes 
206 gpm 

6. Air Required: Enough ai: 


forced through 


the 


and the up 


180 0.875 
must 


he drawn o1 the towet! 


to evaporat amount of vater 
lwo additional 


the 


temperatures ol 


shown in Example | 


measurements are needed 
dry-bulb 
inlet air. For calculation purposes 
these be 70 and 85 |} 
From a psy hrometric table or 
found that the 
such 0.0124 pe 
of water per pound of dry air 
It has that the 


perature ol 


wet 
the 
let 


and 


re pectivel 
chart 
it will be 


water con 


tent of air will be und 


bee n found 


the 


tem 
outlet air is very 
close to the average of the inlet and 
Fig 
bulb tem 
the 
Ex 
mperature 
the outlet Wi 

88 F. The ave 


assumed to be 


outlet 
2 he 


peratures ol 


wate! temperatures ee 


ure wet and dry 


the outlet air are 


arm 1.€ it is saturated. From 

the inlet 
103 | 
tempe rature 
is 95 F. which 1 


outlet air temperature. Again 


table 


ample water te 


was ind 
was 

the 
from a 
the 


psychrometri chart 





water content of this air is 0.0367 
pounds of water per pound of dry 
alr 

Thus, each pound of dry air will 


pick up 0.0367 — 0.0124 = 0.0243 x Data Of Hutchison And Spivy Trans. inst. Chem Engrs 
pounds of water vapor. Thi evap- | 20, 14-29 (1942) j 
oration rate for the heat load in 


rc e Author'sData | 
question is 1500 pounds wate per 


| 


minute. The dry ai required to re | 
move this quantity of water is 1500 


0.0254 61,700 pounds 


7. Fan Horsepower Required: 
A good rule of the thumb for induced 
draft cooling towers is that each 8000 
cubic feet per minute of air requires 
one blowe I horsepowe I 


In this problem the fans are han- 


Water Temperature °F 


dling 61,700 pounds of dry air and 
0.0367 x 61,700 2260 pounds of 
water at 95 F, These values can be 
converted to cubic feet per minute 
by the following calculation. The 
molecular weight of air is 29 and of 
water is 18. Each pound molecular 
weight will occupy 379 cubic feet at 
60 F. At 95 I 
160 95 
160) 60 
et per pound dr 


th) 


Average iIniet And Outlet 


ibic feet per pound 

For | pound dry air, volume is 14.0 
cubic feet, for 0.0367 pounds wate! 
vapor, volume is 0.8 cubic feet, for 


1.0367 pounds of mixture, volume is 140) 1-18) 90 
14.8 cubic feet The density of the 


1.036) 14.7; 0.0702 Outlet Air Temperature) f 
mixture 1s 190 / | // IU/U2Z 


pound per cubs cet The cub feet 


61, 7/01 hI FIGURE 2—-Estimate of Outlet Air Temperature 
per minute 911.000 


ied vhich it l I contact Vale! ite? upphed 
and the fan horsepower require efhicienc of cooling tower would 
911.000 8.000 114 len the ratio sella 
8. Cross-section Area of Tower: the theoretic: 


A rough estimate of the cross section H 
t 


Hot 
100. And in this problem 


flicien 
area of an induced draft cooling tower Water efficien 


is made by using a water loading ol 
2.5 gpm per square foot and keepin 
the air velocity below » leet pet BE 


minute, In this example, the ne 
value is rather low 
] (jf 
sary area would be °* OOO of 65-70 percent 
) 
An teps taken 
square feet The air velocity would be 
intimacy and time 


190 feet per minute which “™€ air an vale! 
effi en 
is allowabl 10. Thermal Efficiency: 
For a cross draft tower, wi useful function performed 


ings of 4 gpm per square | : I t« ! the d pation of heat 


often used 1 media that 


wriorms the useful 
9. Water Efficiency: Jhe lowes: vO is the circulating water. Onl 


temperature to which water can be th; ‘ aporated 


cooled bi its own evaporation ] the therm: efliciene 


wet bulb temperature of the air witl 
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FIGURE 1 


Atmospheric tower after 17 years in service 


Revitalize Your Tower 


Here are some things to consider to insure 


getting the most from your old cooling towers. 


J. M. Whitesell and Anthony Durando 


Fluor Products ( mpany, Whittier alit 


IN THE OLDER 


COMPO rit ¢ hanwve S 


modi 
Only 


indi 


cooling towers Each tower requiring repair or 


olten can be justi hieation 1s a separate problem 


fied on the basis of newer desiens and after an economic study of the 


improved performance before deteri vidual situation can the proper course 


oration has set in Lower conversion be determined 


hould be 


ating 


consice red whic rt poo! opel 


conditions lumitation, o1 


Space 
expensive piping change $s are involve d 


tending to make the consideration of 


a new tower installation unattractive 


Atmospheric Cooling Tower 


Conversion Atmosphe ric tower re 


pairs covers essentially the replacement 


in kind or with similar parts as de 


terioration takes place. It is entirely 


feasible and practical at times to con- 


sider use of the existing frame and 


convert to a mechanical draft tower 


Atmospheric towers are usually de- 
signed for from 
‘These 


set at a normally expected minimum 


3-5 mph wind ve- 


locity conditions of wind are 
velocity so that the plant will be fur- 


cold 


peratures oF better most of the time 


nished with design water tem- 
Atmospheric conditions do fluctuate, 
however, and it is not uncommon for 
certain localities to experience neat 
zero wind velocity especially during a 
shift 
times that the cold water temperature 
take 


sponding loss in plant product 


in wind direction. It is at these 


Way a sudden rise with a corre 


Economic evaluations of product 
loss as well as operational problems CX- 
peri need at that time often indicate 
that converting the atmospheric coil- 
shed tower to mechanical draft is justi- 
fiable 


where additional plant capacity is de- 


[his is frequently the case 


sired as well as the elimination of the 
fluctuating temperature conditions ex 


perienced with atmosphe ric towel 


Lhe 


nuisance drift loss accompanies the 


cooling factor of eliminating 
conversion olf atmosphe ric towers 


cooling 


structural members of most 


towers are generally in sound 


conditions and can be used with addi 


tional bracing as necessary to 


local building codes. At 


a portion of the water distribution sy 


meet 


newe! times 


term can be used as part of the con 


verted unit. If it is a coilshed tower 


that is being considered for conver 


sion, there will be essentially no 


changes made in the redistribution sys 


Normally 


conversion a 


tem and the coilshed itself 


in the coilshed towel! 
from the 
ol the 


from 


vapor duct is brought up 


coilshed area to the under side 


fan for expelling vapors coming 


the coils. A detailed inspection of the 


tower will reveal those portions re 


usable 
A section ol the distribution 
blocked off 


sion and can proceed in cell unit 


towel! 


system is durine conver 


stages. ‘The plant does suffer a partial 


cutback in capacity as the first stage 


proceeds \ 


it yvoes on stream 


comple ted 


each stage 1 
and the product loss 


is kept to a minimum. In the final 


stages of completion, the new design 


conditions are being approat hed and 


this frequently is an increase in capa 


itv over cooling loads handled by the 
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original atmospheric towel! 

The conversion of an atmospheric 
coilshed tower means that the coils 
their supports, and the redistribution 
ystem may remain undisturbed. This 
Is an expensive item if a new mechan 
ical draft coilshed tower is contem 


plated on a new location within the 


plant. Piping to and from coils, a 
wall ae wat ‘mine a = hed 
Well a water pipin 1 not adisturbed 
in the conversion When these item 
are considered, the initial cost of the 
remodeled unit can be less than a new 


unit 


Mechanical Draft Tower Con- 
version Mechanical draft tower re 
pairs may meet the need for eventual 
replacement in kind or by a newer 
and more eflicient design. The lattes 
may at times allow inc reased ¢ prac it 


which hould be eriou ly con ide ree 
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FIGURE 2—Tower in process of conversion from atmospheric to induced draft. The work is 
done with half the tower in service 



















ther. towe of the forced draft t pe towers of this t pe wer forced to | 

were difficult to design trom. the ur velocities for otherwise the far 

standpoint of controlling the high ai horsepower consumption would have 

inlet velocities as well as the fact that been excessive. It was quite common 

low exit air velocity leavin the en 10-15 eal avo tor towet! to have 

tire top ot the tower made recircula 00-350 FPM an elocitie Moder 

tion a sizable problem cle n of eluminator deckin intake 
Early towers were designed f{ 0 louver far ine ears have r a 

all elocity bee Lise ola tilable hal ill low ithe tor ‘ pit 1’) 
zes and efficiencies, high tower pre FPM and over. ‘TI be ver Cel 

sure drop character! ti low efliciene increase in desien air rates means me 

drift eliminator desiv1 and cautior coolin wossible in a givet 0 ‘ 

brought about b large mechanical ithout in ncerease " iter car 

dralt tower engineering bein n over (drift |e 

intam Drift « minatol ere me \ " r } ) 

nec arly new in INC pie Dut had rT) 

not been extensive tudied to achieve mall fi ible ‘ 

low pre int arop i vell a ood drif com ! nee li ol 

removal cl ractel Li I] ‘ } ep ‘ 
Decking design vere trequent ol proximate thie i } 
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FIGURE 3 


sified ! replacement ol coolimeg towel! 
parts with parts havin the same 
function but po ibly having the bene 
ht of newer ae elopment and ian 
proved characterists Kach chanye 
must be yustihed on the basis of im 
provement inp performance Fans may 
bye replaced with models of larger di 
mneter hice blac ind /or higher 
efhicrency 

(iccasionalis thi can be accom 


plished with existing motors and gear 
Some tin the motor ind gear may be 
justiiably changed on the basis of 
more performance, Fan stacks on the 


dratt 


tower designs be replaced with venturi 


maduced mode] hay on Orie 


throat mode! having lower entrance 


sill pre tile drop pro ding better fan 


characteristics and more aw though 














































































































































































Tower in Figure | after conversion to induced draft operation 





( hange d 


put. Drift eluminators may be 


to newer designs having a fraction of 
thie pre sSture drop and equal Ol better 
Decking 


replaced with lowe! Cost pro 


drift removal characterists 


duction model hay Inv equal or better 


wrformance characteristics 


W here replacement deckings may 


not have higher performance chara¢ 


teristye they may allow more au 


movement through the tower and the 


re iitant pert rmmance can be better 
Int } ly } 

ntake louvers have frequently een 
changed on 


induced draft models to 


lower pressure drop types providing 
Increases Any one or 


all these 


an old cooling towel 


perlormance 


combination of changes 


hay 
bye made to 


Over-all conversion be classi 


hay 


hed as a more 


radical change re iltin 












in different tower design features and 
not mere replacement. ‘The conversion 
of a forced draft tower to an induced 
draft Here 
frequently, the amount of recircula- 
with the 


model is such a change 


tion encountered 
draft 


low. long 


forced design can justify the 
modification of the frame with an up- 
ward extension to accommodate the 
fan deck. 
equipment at the top of the tower. 

Such 


duce fogging and water droplet cor- 


stack, and mechanical 


conversion can not only re- 
rosion of adjacent equipment to a low 
nuisance level, but can lnprove per- 
formance by reducing the average wet 
bulb of the ai 


Another 


the addition of short exit stacks at the 


entering the equip- 


ment such modification 1s 


top of a forced draft tower after a top 


deck closure has been made 





This modification increases the exit 


air velocity and divides the exit air 


‘The detrimental ef 
thus 


into separate jets 


fect of recirculation 1s reduced 


Usually additional horsepower is re 
quired to make this conversion unless 
accompanied by other component con 


versions 
Component conversions can in gen 


eral only be estimated as to their effect 


on performance, unless they include 


all items in the tower effecting per 


formance (i.e. intake louvers, decking 


distribution system, drift eliminator 


fan stack, and fan For example the 


change of an old drift eliminator de 


sign to a newer desien having lower 


pressure drop and high drift removal 
characteristi can Improve 
tower performance by allowing mort 
air through the tower much 
l dependent on the old fan character 


istic curve and the periorm 





ance characterist 


Similarly the change to a newe! 


fan design and possibly larger motor 
and vears can onl improve. the per 
formance of the old tower since more 


aw can be pulled throug! the box 


However i thi l the only change 


of the old tower 1s still somewhat un 


j 


known and makes it difficult to estab 


lish the exact amount of performance 
Mcreas 
Detailed testing it 


establish some of these 


unknowns, however, it eldom justi 


could bette: 


hable because of the cost involved 


Lhe se component ¢ hanges can in most 


cases be roughly estimated b exper 


enced personne] + = 














TILT: 8 Tips 


conditions are wind velocity and di 
rection and air temperature, Coldes 
and consequently denser air will in 


crease the fan horse powe! 


Location in the air stream and ex 
posure to the weather are extremely 
severe ambient conditions for the gear 
reducer, Air is exhausted from the 
tower near the saturation point at 
temperatures ranging trom 75 to 120 
F. Exposure of the gear drive to 
weather can be particularly dam 
aging when the equipment 8 not 
operating. Cold starts with ambient 
conditions well below freezing are 
common occurrences tor wintes opel 
ation. The fan mounted directly on 
the gear reduces output shaft im 
poses loads which are absorbed o1 
transmitted by bearings and gearing 

FIGURE 1—Induced draft fan arrangement \ downward thrust load results from 

fan weight and aerodynamic reaction 

QO! even greater severit ire loads of 

Correct design, proper installation and ade- variable magnitude which may exist 

quate maintenance—a dollar saving formula for . . . a. prayer = ng" hove “9 
‘ 0) ‘ sit in Dll Tile ora e «if 

ing on the fan. Such aerodynami 
unbalance ma incon 


Cooling Tower Fan sew Arn ry 


ol tructura member 


Gear Drives ‘me 


thie uct 


James E. Gutzwiller 
Je Laval Steam Turbine C 


PROBLEMS ENCOUNTERED in Conditions of po 


the application of gear reducers a within rather well de 


cooling tower fan drives are in man most common drive 

respects unique lo meet the severe tion per minute 

operating condition thi equipment Fan peeds ma bye 
| 


must be pecifically a 


ropel applied ind = ade 1 requirement 


esigned for the ihout 150) t 


maintained 


typical arrangement of drive 
equipment for an induced draft tow 
is shown in Figure 1, ‘The 
in a horizontal plane 
through the tower tructure 
hausts at the top This blade assemb!] motor 
l mounted directly on the upward Fan horse 
extended shaft of a right angele peed the influence a number 
reducer, An extended mating shaft Foremost | i vhich 
coupling connect the gear reduces cular import: vher 
input shaft to a mo permitting ed drive needed. Po 
location of the driver id Ol al rl ipp! ximatel 
tream | n speed Blade 
[his arrangement is a common one n ppreciable 
induced draft tow 1 consumption IF; 
has etup requires the u ne more 


inet peed reducer eitner 





Fan Gear Drives... 





FIGURE 2—Worm gear reducer for 


tower fan 


cooling 


j retained around the bearing for 


protection avainst corrosion 
An auxiliary drain below the fan 
halt 


periodi ally 


lower bearing may be used 
to drain off the accumu 
lation of water from condensed vapo! 
from the lowest point of the reservoir 


Installation Proper installation 
nportant to insure prope! operation 


of the Most cooling 


el are ol construction 


equipment tow 


wood and 
therefore subject to « hange in dimen 
allect 


Particular 


1oOn which Wiay adversely 


alignment of equipment 


differences may be noted in the struc 


between the wet and dry state 


Best 


ture 
practice is to mount gear re- 


and driver on struc 


teel 


ducer common 


members, Gear reducers 
bolted to the 
with the bolts 


other 


tural 
must be supporting 


member secured by 


double nuts o1 locking mean 


aligned, the gear 


After couplings are 


unit and carive hould be dowelled 


members or fixed 


to the upporting 
horizontal 
mack bolt 
eflect of 
ellect COMING 


Alignment 


water vou on the 


in the proper position by 


means ol This resists the 


loosenin ibration and the 


twisting from fan reac 


tion may change afte 


towel! oO it is ad 


visable to recheck within a week after 


tart of operation 


Importance ol selectine the proper 


grade of lubricant can’t be over em 


Recommendation ol the 
should 


lubricant which is cor 


pha l ed 


manubactures ilways be 


followed, ‘The 


rect tor 


veal 


one type of gearing may bye 


entirely unsatistactors for another 


type The location of the speed re 
saturated an tream 


to ch: 


ducer in) the 


makes it advisable lubri 


cant ey y three montl 


Checking of oil level in the gear 
hox 


olten does not receive adequate 
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Gear 





Reducer 











+H 


attention. The speed reducer is in a 


ssible 


operation 1S 


rather inacce position and in 
many Cases 
One method sometimes used to bring 


the level and oil fill 


drain connections to a 


continuous. 
indicator and 
more conven- 


ient location, is illustrated in Figure 


3. However, no matter what type of 
accurate chec k 


alter 


indicator is used, an 


on level can be obtained only 


yperation has heen stopped for se 
Such a check should be 
week At the 


should he e35 


excessive oil 


eral minute 
made at least once a 


une time the units 


amined = for igns of 


le al Ave 
Operation = [nitial 


equiprne nt 1 


operation of the 


very critical to subse 


quent satisfactory performance, ‘The 


following procedure should be fol 


lowed 
® Rechec) 
® Recheck 


oil le Ve | 
alignment 


lurn fan by hand to make sur 


there is no binding or interference 
Jog switch to check rotation 
Start operation listening for ab 


normal noise 


After one week's operation, drain 
oil, flush reservoir and refill with 


either filtered oil or new oil. At 


this time also recheck alignment 


Long pe riods of shutdown may be 


respon ible for corrosion of internal 
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Products division of 
De Laval Steam 
Purbine Company 
jorned the company 
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chanical enginee) 
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FIGURE 3—Extension level indicator with fill 
and drain connections. 


parts of the gear reducer. Best pro 


tection during such periods is to com 
pletely fill the unit with oil. Covering 
the equipment with a tarpaulin will 
aid in against the 


also protecting 


weather. Precaution must be taken 


sufficient oil to restore 


level 


warning tag 


to withdraw 


the proper before restart of 


operation \ attached 
used as a 


he ad 


procedurt t¢ 


control box can be 
that oil level 
justed, An alternative 


filling with oil 1s 


to the 
reminde! must 
to operate the equip 


ment at least once a week to coat 


internal part with a film of oil 
Starting operations in winte! 


should be 


lubricant 


Cirrie 
when the 
fluidity to 


undertaken only 
has 


ate internal parts [ 


ade quatt 


lubric sual prac 


tice is to select an oil for cold opera 
tion which has a least 


as the 


pou! point al 


as low minimum ambient tem 


pe rature In some case particularly 


where Operation is essentially contin 


uous, the same lubricant is used the 


year round. If operation 1s to start 


when the ambient temperature is be 
low the pour point of the oil, water 


admitted to the tower and permitted 


to circulate for an hour or so to warn 


up the lubricant prior to startup 


Maintenance A definite maint 


nance chedule can be ol vere t 
In prey troubles from dev 


In Actual chedule vill al 
on the I we Ol 


enting 


pendin julpment 


tallation a f operation 


howeve the ASI yint to be 


| 
checked are similar 


It pays to antage of shut 


take ad 


down periods or regularh cheduled 


outage to carefully check equipment 


corrections, and replace worn 


Minor corrections may well pre 


parts 


vent a serious failure at a time when 


loss ol cooling cannot bye 


ifforded 


Capa ity 


Ihe combination of design for the 


specific application, proper installa 


tion and adequate maintenance will 


result in satisfactory operation of gear 





ference Furna ind Newton 


VETUneiess | lated 
wethod 


towel 
lor a non ted § por mixtt 


Operating Line 


because 


b rahe 

t iblished 
proper cf 
hye found 


ondition 


Equilibrium Line 


1018) 110 


Water Temperature, 'w, me 


FIGURE 1—The difference between the total heat of the gas and the equilibrium condition 
may be obtained graphically 


implify Gas Cooling 
ower Design 


A simplification of the enthalpy method is 
suggested which will make design calculations quicker 


and easier. 


G. H. P. Bras 


(han ( 


THE CALCULATION 


a cooling towers may be quicker anal 


in the same way as 1s In general use nthaip 
for the design of water cooling tower 
The principle of this method 
known as the ¢ nthalpy or total heat 
method, was first proposed by Merkel 
in 1925 
When the lumitation 
halpy method are obser 
curat ’ ufficient for m 
purpose | irthermore 


or numerical integration 
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the enthalpy design method will 


be investigated The method will he 


compared with the results of the more 


veneral design method recent! pre 


ented by the author 
The enthalpy design method 
will be 


but first a 


used to work an ¢ xarnple prob 


lem hort derivation of 


the equation will be given The rate 


and ma transler when the 


ol heat 
liquid film resistance can be neglected 
follow 


Wiay he expre ed “a 


(; dt 


(; ks 
Kquation in approximation only 


because mass transfer is actually pro 
portional to the difference in concen 
tration or 


partial Vapol pressure 


rather than to humidity 
An equation for the transfer of 


latent heat can be obtained from 


) by 
of the equation by the 


Phu 
G dul k. (HI H dA 


equation multiplying both side 


latent ‘ ol 


condensation A 


For air-water mixture the Lew) 


relation 1 ipproxunately correct, o1 


dA 


Phen 


» delivers an equation for the rate of 


iddition of the equation S and 


total heat tran ! 


dH 
Hy 


When l ! i 


value ) ul latent heat of 


umed that the 
conde nsa 


hion constant over the tem 


written 


Where du 


Phen integration of this equation over 


Mition 1 equa 


Chis eq 


tion tor the entl ilpy method, in which 


the expression under the inte 


| ral rep 


resents the number of enthalpy tran 


fer unit No Lhe a 


I s constant Is 


Urmption that 
wcurate enough for 


most engineering calculations when 


humidity of the gas 


When the 


Variations in the 


are relatively small liquid 


film resistance 1s appreciable the gas 
film coefficient, k,, may be 


by the overall coefficient, K, 


In equation 8 


re plac ed 


value s 


cal ulated from 


H. 
W he rt H 
low 


calculated as fol 


M 
H * 10 


The values of i, can be obtained 


from a imple heat balance, which can 


be written in its differential form, as 


uminy adiahatic conditions in_ the 
LOwe! 


Ll Ce Gte Gi, di 1] 


solve d by 


involves plotting 


Scan be 


Equation ¢ sraphi 
cal integration Phi 
and measuring 


1 ! avalnst 1 


or calculating the area under the 


There is 


equations 9 and 11 


seldom need to tse 


curve 


to calculate inter 


mediate values of 1, and iy at wate! 


temperatures, ty. Instead, a graphical 
computation of the value for 1 lie 
can be obtained by plotting ly avainst 
delivering the equilibrium line, and 
by plotting 1, against ty, delivering the 


operating line 


| Phe operating line has 


lope equal to Le (; see equation 
Phe cooling liquid flow rate, L 
constant, which is 


tally taken a 


enough for most practical 

those ‘ the operating 

Figure | 

The limitations to the enthalpy 
ign method depend on the = as 
umptions made during the derivation 
the design equation 8 
One limitation is imposed by the a 
that ma transter 1s 


Hniption pro 


portional to the difference in humid 
ity HI This 1S 
correct: at relatively 


When the 


fraction in the gas 


only approximately 


low Vapor con 


centrations Vapor mole 


exceeds values of 


ibout 0.15, the deviations may become 


oO great that the enthalpy design 


method or the modified enthalpy 


method should no longer be recon 


mended. Generally, when higher vapor 


concentrations are involved, it 1s safer 


to use the procedure shown im a re 


cent public ation 
Also the 


to the 


should be 


capacity 


value of h 
equal humid heat 
Schmidt” has pointed out that this is 
trie CAs when the 


Prandtl 


number 1 


quotient of the 
Schmidt 


For an 


number and the 


equal to unity with 


relatively small concentrations of 


water this has been 


For other 


vapo! condition 


found to be nearly correct 


vapor mixtures, the deviations may 


I 


be so large that the enthalpy design 


In thoss 
Mizushina 


graphical step by step 


! 


method can not be applied 


| 


ise can be made of 


and Kotoo 
| 


procedure in a diagram of a modified 


cast 


enthalpy against temperature, or the 


sign calculations may be carried out 


by using the rraphical step by step 


procedure in a partial vapor pressur 


temperature diagram 


Further, the enthalpy design method 
should only be apple d when the liquuid 


| 


flow rate, L, is nearly constant, and 


there are no great changes in 


heat of 


the tem pe rature 


whe Nn 


the latent evaporation over 


ranges involved see 
equations 6 and 9 

When the vas 
contact with cooling liquid at its wet 


bulb G,, di OM, and 


equations and 8 can 


Vapol mixture 1s in 


tem pe rature 


not he solved 


sco that the enthalpy design method 


becomes unworkable [his case is en 


countered in some towers when. the 


cooling water is being recirculated 


When the 


in liquid a 


bulb 


temperature ot thie 


pproaches the wet 


temperature of the gas-vapor mixture 
method may de 


When 


thi occu! ‘ y one end of the 


the entl alp 


il ! : ALLY Wh @rroyl 


towel howe cl l ‘ y 


method in 


eriously decreased is iS a lortunat 


situation, aS In many coolin tow 


ers, thie temperature I wale! 


ing the tower at the bottom 


the wet f 


bulb temperature of 


ing hot 


rases 


Although there ; i few limitation 


to the pro} I 


thalpy ak 


n method, there 


theless a wide field left where ad) 


taken of its implicit 
the de sivn and cal 


tave can bye 
ilation of as-cool 
inv towers This will be demonstrated 
by an example 

The example conside: 
ras which enters a 


608 | 


a producer 
scrubber cool 
with 

pre ire ot UO lare 
inch absol it¢ ‘ | ol 
14 pSla Lhe vw t 1 t 
80.0 | and 
S-CoOoler Sat 
ture Cooling 


it 64 


bottom at 130 | 


the tower 


The composit 


is follows 














FIGURE 3—The relation of the total heat of a gas to its temperature 
may be determined by a step to step method 


Component Vol. % 
Nitrogen »7 
Carbon Monoxide 6.9 
Hydrogen 

Carbon Dioxid 

Coxyeen 


Methane 











Lhe molecular weight 1s 26.54 ; ’ — A. 
Y iO 

J 4 a T 

the calculated average hea Total Heat Of Gas g, Btu 
over the temperature ine 


FIGURE 2—The number of transfer units may be found by graphical 


' integration or by multiplying increments as shown in Table | 
number ol 


units, necessary for sumultaneou 
and ma transter in the scrubber 


proceed Lepwise as follow 


1. Total Heat of Entering and Leav- 


, hoe 0069 I 
ing Grases. eens 2. Ratio of Liquid and Gas Rates, 
All calculations on total oe ‘ 


reference 
the temperature 
cooling water, 64 
he enterins 


can be calculated with 


h } 
0069 Ib. /It 


Calculation of — the Number of 
TABLE 1 


Transfer U nits 
Calculation of Gas-Cooling Tower by the Enthalpy Design Method 


Btu tb Btu tb Btu tb 


44 
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TABLE 2 
Graphical Solution of the Enthalpy Method 


Btu tb Btu Ib \b/ Btu Btu tb 


peated unt 


neremen 
he nh Cale 


the decrement 


average 
total tran 
i amount 


found by 


then be tained from integy Y problem will be reworked. The 


equation | or from a_ plot iry data are obtained by a graphical 


bigure Valu ) olution of the 


nece 


compared 
problem in a i-t dia ults he identi 
ible | Vratti Sec Figure 


Point | Figure ) repre 
been plotted ‘ we COrr temperature and total he 
ponding values for a Un tering ga while point F represent 


der the curve number the 


temperature and tots 


ol enthalpy Kture which 


equation & COOMNY 


the towel! From the 


Next the valuation of the 
under the imtegration curve and it follows namel 
accomph head b multiplying mall 


decrements of | Li, with the average 


! ct | ible ] In - 


? P 
, found t it the ta] W here ind At 


number of enthalp transler unit Phen ; traight line between thi 
lto | 

Noy. Is equal to 5.0] two points will have a slope equal to 

A comparison ill he made now s1 st Such a line in accordance with 


eq ) ry | | 
between this enthalpy method and a juation 12, will indicate the initial 


‘ rn , if ot . 
temperature ipor pressure method rend in the change of the gas-vapor 


reported previousl In order to have mixture with respect to its tempera 
' 
ilues of AN, for both methods ove ture and total heat. ‘Thus, this 


the ime te ripe rature interval which mav be followed over a short dist 


1} 
we directly comparable, the example 


line 


rice 
; th ipplication of 
ce livering point 9 ( pp Cation I 
iethod The de 


4 ) Th ivrecment 
TABLE 3 


Comparison of the Enthalpy Method with the Temperature-Vapor Pressure Method The agreement between 
{ 


fivures is a little mi 
N 
Temperature N hec | h i hee n 
Vaper Enthalpy 
i Pressure Design Percent between 
Ib th Method Method Deviation 


ined bi 


| 


ned 





vottom of the tower, and too TABLE 4 
in between Since | 
il it’s show devia 
lo percent Design Method 
a general rule, no higher 
tf the enthalpy 
hould be claimed under 
omparabl with those 
unple 
Bot method were used 
mediat 
termine how much the 
the va apo! mixture differed trom 
the total heat of the inlet as l 
Ihe results are plotted in Figure 
+ for the bottom portion of the tower 
It may be concluded that relatively 
e deviations occur it the bottom 
ol the towel! where the COOLN 
temperature t is close t 
bulb temperature of the entering hot 
However, the approach of the 
tr cooling Water to 
bulb temperature of the ga 
bottom of the tower only doe 
1\ INVOLVE the wecuracy of 
method for the calcula 


thie number ol tt 


simple analytical 


be developed by 
} 


solution 
modifyin the 


Walker 


point qd 


design method 
ind McAdams", have 

vhen both the equilibrium 

the operating line are 
a enthalpy cooling 
temperature diagram, the iverave 
thalpy driving force equal to 
logarithmic m termina 


| iip) yoten 


tion & reduce 


equilibrium line 
however due to the 


e OF COs 


Tih: s Tips | 


ialf of Comparing Various Design Methods 


Percent 


Deviation 


} 
hw 


FIGURE 4 Although the two methods differ 
at intermediate points, the total number of 
transter units by either method is about the 


same 
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National Diesel Fuel Survey-1955 


The Bureau of Mines and the American Petroleum Institute get together 


to report the properties of diesel fuel for last year. 


IESTS WERE made on 512 sam ported in a release from the Bureau Iwo of the summary tables 
ples of diesel fuel from 104 refiners of Mines of the 


Irom 
Department of In the report are shown here 


throughout the country. They repre terior. ‘The report, issued as Informa the results of the tests 


ented 46°) petroleum refining com tion Circular 7737, is entitled “Na and 2-1) fuels. ‘The 
pani The analyses were made by tional Annual Diesel-Fuel Survey cluded grades 2-1) 


with a minimum 
the manufacturer and the results were 1955” and is the 


result of a coopera pour point ol » F and 5-D fuels. Be 
between the Bureau cause of the mall number of 
pilation and study and the Americal Petroleum Insti 


T hie ults of the urvey j tute 


ent to the Bureau of Mines for com tive agreement unple 


Grade 1-D Fuels 


(Ceographic Location Southern 


Number of Fuel a 
lest 

















Grade 2-D Fuels 


Southern 
J 


Average Max 




















Here's the first complete story 


on the newest petrochemical . . Hydrogen Peroxide 





PRODUCTION: From propylene by liquid-phase oxidation, with oxy- 
gen, of isopropyl alcohol. From air and hydrogen by catalytic reduction fol- 
lowed by oxidation of hydroquinone. 


REACTIONS: As peroxides or peracids in organic synthesis. ‘The greatest 
promise is in carbon-carbon double bond reactions to form oxiranes and/or 
glycols. 

USES: Epoxy compounds form excellent stabilizers, plasticizers, insecti- 
cides, lubricants, lubricant additives, surface active agents, etc. 











Lewis F. Hatch 


ver 


ALTHOUGH KNOWN since 1818 and commercialls 


available lor many yeat hydrogen peroxide H () 


I poxidation 
trie 


ie most recent compound to become a_ petrochemical 
It has joined the family through it: projected preparation 
from isopropyl alcohol, and it has also recently been 
recognized as a potent reagent for synthesis from olefins Hydroxylation 
Dhere are several reasons whiy hydroven peroxide Was S8O 
long in gaining its rightful place in petrochemistry, A 
with many a wayward son, hydrogen peroxide has re 

ived a bad name because of it past instability 

f its reputation, hydrogen peroxide 


inic Chemicals which underge 


Production || 


ead 


COH COH 


pent 





Hydrogen Peroxide . 





HOW PRODUCTION HAS INCREASED 
less than 4 million pounds in 1930 
estimated 30 million pounds in 1955 


OH 


Very little reliable 
proces \ iriable 
arting material, so 


tion. ‘The principal 


peroxid lie 


Milhons Of Pounds 


plant. There is ; net saving in. sit 


n 
operation lL hese in 4 retiected 
ol hydroven peroxide ant 
Ope ration 


She I] ( he miical ha 


cheduled for con plet 


proce involving the 


WHAT IT MEANS .. . The Petrochemical industry alcohol (isopropanol) with 
ure and in a temperature 
now has a pure oxidation agent at reasonable price io oe SD ey 
that makes several organic reactions more attrac- 


tive, especially epoxidation and hydroxylation. 


| he 
FIGURE 1—Production of hydrogen peroxide (100 percent ind the proce iwetone 


theoretical ratio / pounds « 


pound of hydroven peroxide This would 


electrochemical formulation of pero ull wid o1 proximately 90 million pouns 


WOnmoOntUn ilt followed b hvdrolysi hvdrovgen the acetone market alread ensitive bec; 


ide and sulfuric acid ammonium bisulfate wetone trom if phenol from-cumene 
be a mixed blessing, Shell’s hydroget 


Cell reaction H.SO,- HLS.O H uled to go into it Or 


Hydrolysis j HL. -—» 2HLSO H.O cerol from acrolein 
The unple production of hydr« 
Lhe of the electrolytic proc the 


inal answer Ihe hydrogen per 
centrated, purified, and stabilized. An 


tion > percent hvdroven peroxide by weleht and of } 
ie 


production ola drogen peroxide of higher concentra 
Lor It) 


iter purit ind stability The disadvantage are high reached in 1946 when 90 


conce tration of hvydrog 


pet 


Capital investment and electricity requirement ind the marketed. and the ultimate was reach 


| : 
chemical ad electrolytes used must be of higl purity innouncement by Becco of 99.6 percent 


The rt modern nonelectrolytr vdrogen peroxide oxide. ‘This essentially 100 percent per 
plant in the U.S, has been in Operation si iz a by continuous fractional ¢ tallization 
| 


du Pont de Nemours & ¢ ompan Four other ce mnpani percent hydrogen peroxid Phe 90 perc 
Becco Chemical Division, Food Machine ind Chem obtained by distillation 

il ¢ orporation Allied Chemical and Dye ¢ orporation This concentratio 
Columbia-Southern Chemical y Shell Chemi the umpuritie 
Citl Gorpor iuion are \ y i " | “ 1 plants lor uh 
either recenth ompleter or under 

the exc tw 4 Shell Chemical 


to involve the mitial reduction of 


the anth wuinone type to the hydroquinone 
. urlace 


quinone is ¢ DLalytic ally oxidized by eit matter such a 
to form hydroven peroxide ind the o1 tion and (6 


ove! | tis the formation of hydrogen peroxid Although 


hydro composition 
| 





S ‘ 


jycerol Purification 


et 
. 


Allyl A lalell 


Steam Oxygen Cool 


pa 
gim er . 


opylene yb anelenale Acrolein Reduction Acetone Purification 


FIGURE 2—Glycerol from hydrogen peroxide and Acrolein 


l pure 
thoroughly cle: 


1 these are not 


decomposition is controlled during 
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. C Glyce Chlorohydrin 
gen peroxide reacts with the acetic acid to form an \ FP rer 
equilibrium mixture of acetic acid, hydrogen peroxide, 


peracetic acid and water 
() 
OH NH, 


NH, = .cC—¢ 


CHA OH H.O CH,C—OOH + H,0 


he peracetic acid reacts with the olefin to form an Acetylenic alcohol Hydroxylamine 


oxirane, and the equilibrium is shifted to the right 
() ) ) 


CH,C—OOH — ; + CH,C—OH 


This in-situ: process for epoxidation uses conditions Hydroxy thiol Hydroxy ester 
that favor peracid formation, and these are also suitable 
conditions for the opening of the epoxide ring. Because 
of this, the epoxidation reaction is frequently carried out 
using preformed peracetic acid. Low temperatures, short HA 
reaction time, and low concentrations of hydrogen ion 
favor the epoxidation reaction 
Hydroxylation reactions are customarily carried out 
by an in-situ technique. The hydrogen peroxide is added 
to an aliphatic acid (formic or acetic acid) solution of 
the olefinic material in the presence of a mineral acid 
catalyst. The peracid formation and reaction with the 
double bond occur simultaneously, The initial intermedi- 
ate is the epoxide which is opened by the aliphatic acid 
to yield a hydroxy ester which may be readily converted 
to the corresponding glycol by saponification 


2) © 


RC OOH — 


I is a pt type complex and II is a protonated oxirane 
} | | | 


Uses——The epoxy compounds and glycols resulting 
from these reactions have many actual and_ potential 
uses Epoxy compounds are acid acceptors and are used 
as stabilizers in chlorinated resins, lubricants, refrigerants, 
insecticides and similar materials. Epoxy esters of un- 
OH OH saturated fatty acids and oils are used as plastic izers for 

vinyl polymers. Various epoxy compounds are used as in 
RC—OR secticides, with Dildrin being the best known, The epox- 
ides of fatty acids and the corresponding dihydroxy fatty 
The reactions of epoxidation and hydroxylation with acids have been proposed as lubricants and lubricant ad 


hydrogen peroxide and peracid: are general for com ditives specialized surface-active agents, and for the pro 


i 


{ 
pounds with isolated carbon-carbon double bonds. The ( ) 
CH CHCH.Cl 


rate of reaction is determined by the peracid and the duction of alkyd resins, Epichlorohydrit 


nature of the group attached to the carbon atoms of is a basic raw material for the production of 
the double bond. Electron attracting groups such as car Phe reactions of oxidation 
boxy, keto and aldehydo groups materially inhibit) the ring cleavage quinone formation 


| int ting ; 
reaction Electron releasing group uch | alkyl group actions offer an caleba a ind 


hydrogen peroxide Its production and util 
increase the rate of reaction 
continue its current rate of increase Mucl 


Lhe epoxidation is acid catalyzed and with peracids 


produ tion and utilization will 


probably goes through the following steps chemical industry 
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An approach for... 


Designing an Electric Power System 


Electrical system one-line diagram 


Here is the basis that was established for the Stanovan Refinery electrical 


distribution system design. 


N. A. Austin, Standard 


AN UNUSUAI 
an entirely 
stem 
addition 
Standard QOil 
The 


ompany 
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other proce 

ide turbine 
vhere jyuttip 

danver to per 

lamnage to eg ipment 

inh eneration and dist 

ol limited « ipacit 

ith proce require 

ment 


ower Supply [n order to pro 


de maximum reliability of set 


ice, the 
utility installed t 2-kv circuits from 
aomain substation about three mule 
Phe circuits are fed from Cp 
kv buses in the substation and 
run » the refinery over separ: 
routs of these circuits also up 
plie rn ljacent refinery, Although 
in thi irea 1 not to 
provi lightning protection on such 
cucu the utility installed lightning lary selects 
inne ! i idditional insurance insiormation 
wainst power interruption idered but dis« 
Distribution System Having « nt premium for additional 
tablished a reliable powe! upply the MVA circuit breaker 
next requirement was to select a sy an ! howed that 2400 


tem that would pro ide the maximum economical than 4160 


Delta and Gsrounded Systems 
Poss ie Continuity to all the ondary voltage on this rela 


| | j 
Hail Ounaed 


onsistent vitl CCONOTLL act init An ¢ panadce 
An outage of only \ rhiniul vice the muitial load \ 
nal 


fluid 
Vol ed 
Secondary-Selective System — Sx 
eral iltermative itchgear 
rien re } iwated \ 
elect tt hown 
with thi mad normal 
tween the t ource 
clected pot network 


two | rallel 
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Automatic Motor Restarting 


One 
ol the 


incorporated for 


interesting feature 


pro ISlon 
tarting aflected 


1 
Inge 


notor 


hu 


follo 

ection th it 
Thi 
1250 hp 


closed 
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FIGURE 1—Internal seal assembly with the rotating element within FIGURE 2-—External seal assembly with rotating element outboard 
the stuffing box the stationary element 
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FIGURE 1—The spillway below the 30 foot overflow weir is connected FIGURE 2—Interlocking pile construction is used in the dam The oi 
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New approach to waste disposal gives a 
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FIGURE 1—Standard state fugacity divided by vapor pr 


Need More Data on H.S? 


Vaporization equilibrium constants for H.S are presented here over the 
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FIGURE 1—Galvanic anode type of cathodic protection FIGURE 2—Typical oil immersed 
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Save Tanks With Cathodic Protection 





Here are some simple, inexpensive ways to 
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FIGURE 1|—Inhibitor injection equipment for FIGURE 2—Gravity acid and inorganic inhibitor FIGURE 3 
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Here are three ways to find out: 





® Analyze existing reports. 
® Use statistical activity sampling. 


® Measure use of activity. 
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FIGURE 1—Outline of method of tying towers to main structure 
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How a Rigging Sequence Is Planned 


Save time by using this rigging method. Step-wise planning of this tech- 


nique is discussed in detail. 
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FIGURE 7—Start of erection of support tower 


preparatory to jumping FIGURE 8—View of T.C.C. unit with separator surge in place (note 
poles to 150-foot elevation 
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sition during the jumping operation 

Figure 6 shows s ipport towers used 
in erecting T.C.C. units by this 
method. Towers in this photograph 
are created with the poles jumped 
to 90 feet at base 

Figure 7 shows the building of the 
support towers around the poles be- 
fore jumping them to the 150-foot 
elevation 


Support towers are built around 


the poles The lifting section is a 15 
loot section of support tower with 
main beam for carrying the load 
during the jumping operation. The 
guides are installed on the poles and 
the load blocks are attached as shown 
in Figure 5 
At the start of the jumping opera- 
tion, it 1s not necessary to have com 
pl te control ol the vuy line s. The gin 
pole guides will hold the pole in an 
upright position through a portion of 
its travel upward 
Before the top guides pass through 
the top ol the lifting section pro- 
control of fore, aft and = side 
must be established and main 


tained. ‘This requires a coordinated 


effort of all hoisting engineers operat 


ing booming hoists and side guy hoi 


in order to pay out the lines as the 
| ' ' , 
poles are raised throuen the towel! 
This coordination may he secured by 
of a loudspeaker system and con 


trolled by one rigging superintendent 


Control of Operations 
Sound phones from each hoist to FIGURE 10—Gin poles being lowered after completion of erection of T.C.C. unit 

the rigging superintendent and from 

the ipper elevation in the struct 

are desirable. Permit only wel nd on 

to announce over the loudsy } t} ind ot thy { ‘ Meet the Author 

maintain control during these critical 

operation Provision for each hoisting 

Pow 
engineer to talk to the rigging superin 


tendent by means of the sound phone 
is recommended however all instruc 
tions from the superintendent must bi 


| 1! 
n ove the loudspeaker 


Lowering Gin Poles 
Proper planning for 
gin poles iS a must for 
economical operation 

to lower tl 


Ipport 








Wonder What's Ahead? 


WHat’ 
ahead in automation? 
think 
these and other important industry questions 
‘Heard at Meetings.” 

Keep Going to Page 244. 


relations? What’s 
What does labor really 


automation? 


AHEAD In labor 


about Possible answers to 


have been 


Everyone Came Out 


Rarip SAX write-offs have not caused a con 
centration of power in the petroleum industry 
In “What's Happening in Industry,” a Justice 
0 largest 


received certificates in a ratio less 


Department report shows that the 
companies 
than their total produc tivity. 

Keep Going to Page 286. 


Keep Up with People 
Be sure to check through “Men in In 
dustry,” to see what is happening to people you 
know, and to people you would like to know 


Keep Going to Page 300. 


Just a Few Pointers 


Piik NeED for 
public relations is brought out in one of the 
“As Management Sees It” 
Dealing with the everyday relationships within 


a vood program ol internal 
articles this month. 


a company, this article has some pointers of 


interest for everyone interested in the good of 


their company. Keep Going to Page 274. 








Job to Run $45 Million 


Dow CHemica will spend at least $75 mil 
lion on construction in 1956. ‘This figure repre 
sents a 50-percent increase over the $50 million 
it spent for expansion in 1955. Of this year 
budget, $45 million will be 
Dow’s Freeport, ‘Texas, plant faciliti 


“Who's 


used to expand 
bor that 
story, Se suildineg 


Keep Going to Page 255 


On Fluidization 


IP LUIDIZATION is. the 
books reviewed this month. Based on a sym 
Institute of Chemical 
l:ngineers, this is the first complete book to be 


subject of one of the 
posium by Polytechnic 
devoted exclusively to fluidization and its ap 


plications to chemical engineering 
Keep Going to Page 234 


About Suppliers 


INFORMATION concerning scores 


of the peo 
ple who service and supply the petroleum 
refining and allied industries will be found in 
‘Suppliers’ Notes.” Information you may need 
to know about the company and its people wh 
serve your plant include personnel changes 
extension of facilities, expanding services and 


new addresses Keep Going to Page 236 


To Make It Easier 


Dur vo the similarity of 
“New Equipment” and ‘Manufacturers’ Lite: 


information wu 
ature,” these two departments have been com 


bined Keep Going to Page 336. 





CRANE 


Announces Two New 
PIPE LINE VALVES 


NEW CONDUIT-TYPE GATE VALVE 
ONE-PIECE DISC; NON-DIRECTIONAL FLOW 


Bottom seated, "O" ring-sealed seat rings are self-aligning, 


eeqeaananr 


and self-sealing on closure—one-piece conduit-type disc 
uses line pressure for tight seating, does not need excessive 
stem thrust — spring loaded disc plates prevent loss of grease 


and entrance of line dirt into body. Sizes, 2 to 30-inch, full- 


way; venturi patterns also available. 











J 
BOTH LINES OF VALVES HAVE bolted ‘O” ring-sealed bon- 
net-joint; 2-piece bonnet and yoke; fully enclosed yoke for 
stem thread protection and lubrication; plastic packing with 
injector-check valve; supporting legs cast on body; pre 
sure relief valves. 


NEW DOUBLE DISC 
GATE VALVE WITH 
FREE-TO-ROTATE DISCS 


Free-to-rotate discs distribute wear, 
prolong life—machined guides in 
body accurately control disc clear- 
ances—annular wedging surfaces 
maintain perfect disc alignment 
and compensate for any body de 
flections imposed by line strains 
Valve operation is easier, surer, 
and maintenance is greatly reduced. 
Sizes, 4 to 24-inch. 


Descriptive literature now on the press 
reserve your copy. Write today to CRANE 
CO., 836 S. Michigan 4Ave., Chicago 5, Ill 


Branches and Wholesalers serving all areas 


CRANE «0:05: 


VALVES & FITTINGS © PIPE ®© KITCHENS © PLUMBING @® HEATING 





Reviewing New 


Books... 





Advanced Analytical Chemistry, 
by Walter Wagner, Clarence J Hull 
Gerald BE. Markle. This book fills a gap in 
the literature of analytical 
the level of the beginning 
dent. It suc fully combines latest theory 
and trumental techniques 
1 methods of 
ies Of gas analysis 
wravi trie iAl ind statistical 
dure e included for the first 


of tl kind, along 


and 


chemistry at 


graduate tu 


with estab 
analy 18 
thermo 
proce 
time in a 
work with organi 
ind other chemical 
ethods of 
nceluded to enable 
to find easil further details of 
nique n w hie h he 
Although 
student the 


precipitant and ph 


cochemical nm analy Sufficient 
students 


relerence re 
any 
nterested 

vritten primarily for graduate 
book will also prove of great 
interest in Jue to chemist », Cneinecr 
and metallurgists throughout the chemical 
and § 


(Reinhold 


proce 
hing Corporation 30 
Park A f vew York 22, 282 
$6. For ulf Publishing 
P. ©. Box Houston 


pages 


Company, 


Principles of Chemical Engineer- 
ing Thermodynamics, by Ernest D 
Wilson Harold ¢ Ries. This is a 
comprehensive book covering the funda 
mentals of all the thermo 


dyn arrine 


and 


ipplic itions ol 
important to chemical engineers 
Thermodynar ‘ treated as a tool to be 
olution f industr 
its wutilit to 


phas zed 


used in the il probler 


chemu il enwincers is em 
Fundamental principles are presented 
that make the ri 
principles difficult or 
nted out An necess 

empirical 
nall the 
olution of 
ered in industr This pattern ha 
been followed throughout the book for 


first. Complication orou 
application of these 
impossible are po 
simplification of ipproaches are 


then presented. | principles are 


used in the problems encount 


venet il 


ubject 
Hill Book 


treet 


each pha e ol the 

(McGraw 
West 42nd 
pages, $7.5 lor le by 
Company, P. O 


Compan ne 
York rh 
Gulf Publ 
Box 2608. Houston 


vOcwW 


Organo-Metallic and Organo- 
Metalloidal High-Temperature Lu- 
bricants and Related Materials, 
by Henry Gilman and Richard D. Gorisch 
This report, prepared for the Air Fore: 

Wright Ar ly 


marizes a year ol research in 


elopment Center 


synthesize ind evaluate or 
talloidal 
sible use i h wh 
related material The 
organo-metally 
lead. Oreanosilicon 
types are i und to 
ind the tud 


promisin gf 


and organo-rme ubstance for 
lubricants or 


elin 


temperature 
study 
compound ol 
compounds of 
distinct 
ndicates some olf the 1 
that 


how 


dicals or group warrant 
incorporation in the organo-metallic and 
metalloidal types. Extension of o1 


studies 


organo 


ganogermanium recommended, 
for sore ol these may have 


better 


propertie 
than those of correspond 
h 1§ 

luded y 


creening 


compounds, sue 
A table is in 


preliminary 


ganosilicon 
thermal stability 
outlines the 
compound 

Offices 
ment of ¢ 


paces, $3 


Washington 


4 
) 


Standards of Hydraulic Institute, 
Fenth | 


tion. This useful folder gives the 
standard t 


for m nclature nd spec 


tions Of purnps and pump applications 
' j | 


| 
a ied 


Guide to Instrumentation Litera- 
ture, by W. G. Brombac 
f | d Lyman M. \ 


ire indicated 
tional Bureau of St 
ronment Printin 


156 pages, >! 


Development and Preliminary 
Operation of the Gas-Combustion 


Oil-Shale Pilot Retort, by A. Matzi 
J. R. Ruark and M. W. Putnam, De 
t and operation of the 
pilot-plant model of a 
for producing oil fron 
this report 
intawe 
iccord nw 
no cooling 
d and 
hale re 


ter 


Polymerizat 


trar te t 


ion of Propylene. 1) 


= 
I recent Bel 





Oth- 


to de- 


Fluidization, f Donald F. 
mer. This presentation is the first 
scribe n full book form the 


ration and it 


concept of 
ppl tions to chem 
r ientific and 


n the words of 


presents 


ve been the 


1954 Census of Mineral Industries. 


The preliminary rep f ‘ 
s} that the 


oline 


1954 


The Development of a Rubber- 
Compatible and Ice-Resistant Lu- 
bricant for Aircraft Ordinance, 
by H. R. Baker and d for 
the Naval Rese 


others Prepare 





case history 


THE PROBLEM: 
PO a) a 


CORROSION AND FOULING pa iar vont 


vp to 575 F. 


THE TREATMENT: 
Nelco Inhibitor edded at 20 parts 
per million te the absorption oil 


in the system. 


ABSORPTION OIL UNIT 


a LIGHT 
HYDROCARBONS 
MEAN OIL MAKEUP 


TRIPPEF 
TOWER 
STEAM 

NALCO INHIBITOR REBOILER 


— 4 ~ 


WET GAS FEED ; INJECTION POINT 


- 460° F 
ew, | | | 
~~ 4 
20°F 7 


Li (w) 














RICH Oil 





a 
TWO PARALLEL 


““ HEAT EXCHANGER 
BANKS *! &"2 


THE RESULT 


Pressure drop across exchanger 
banks reduced from an average of 
95 psi to an average of 12 psi 
by the detergent-dispersant action 
of Nalco Inhibitor. And for the 
first time in plant history, the ex- with vour Nalco Re 
changer banks required no manual 
cleaning after months of operation 


NATIONAL ALUMINATE CORPORATION 
6259 West 66th Place Chicago 38, Illinois 


In Canada 


Burlingt 








SYSTEM ... Serving Industry through Practical Applied Science 
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Reviewing New 


Fluidization, cdited by Donald F. Oth- 


Books ies Ved mer. This presentation is the first to de- 


scribe n full book form the concept 





Advanced Analytical Chemistry, 
by Walter Wagner, Clarence J. Hull and 
Gerald E. Markle. This book fills a gap in 
the literature of analytical chemistry at 
the level of the beginning graduate stu 
dent. It successfully combines latest theory 
and instrumental techniques with estab 
lished classical methods of analysis 

The techn ques of was analysis. thermo 
gravimnetri inalysis and statistical proce 
dures are included for the first time in a 
work of this kind, along with organic 
precipitants and other chemical and physi 
cochemical methods of analysis. Sufficient 
references are included to enable students 
to find easily further details of any tech 
nique in which he is interested 

Although written primarily for graduate 
students, the book will also prove of great 
interest and value to chemists, engineers 
and metallurgists throughout the chemical 
and proce industries 

(Reinhold Publishing Corporation, 430 
Park Avenue New York 22, 262 pages, 
$6. For sale Gulf Publishing Company, 
P.O. Box 608, Houston 


Principles of Chemical Engineer- 
ing Thermodynamics, by Ernest D 
Wilson and Harold C. Ries. This is a 
comprehensive book covering the funda 
mentals of all the ippli itions of thermo 
dynamic mnportant to chemi il engineers 
Phermodynamics treated as a tool to be 
used in the olution of industrial problen § 
its utility to chemical engincers is em 
phas zed 

Fundamental principles are presented 
first. Complications that make the rigorou 
application of these principles difficult or 
impossible are pointed out Any necessary 
simpli fic ition of empiri il approaches are 
then pres nted. | nally, the prin iples are 
used in the solution of problems encount 
ered in industry. This general pattern has 
been followed throughout the book for 
each phase of the subject 

(McGraw-Hill Book Compan Ine 430) 
West 42nd Street, New York %6 476 
pages, $7.50. For sale by Gulf Publishing 
Company P. O sox 2608, Houston 


Organo-Metallic and Organo- 
Metalloidal High-Temperature Lu- 
bricants and Related Materials, 
by Henry Gilman and Richard D., Gorisch 
This report, prepared for the Air Force’ 
Wright Air Development Center sum 
marizes a year of research in a project to 
synthesize ind evaluate organo-metallse 
and orvano metalloidal substances for pr Ss 
sible use as high-temperature lubricants or 
related materials The study eliminates 
organo-metallic compounds of tin and 
le id Organosilicon compound ol variou 
types are found to show distinct promise, 
and the study indicates some of the more 
promising radicals or groups that warrant 
incorporation in the organo-metallic and 
organo-metalloidal types. Extension of or 
ganogermanium studies s recommended, 
for some of these may have propertsc 
better than those of corresponding ot 
ganosilicon compounds, such 18 hi her 
thermal stability. A table is included which 
outlines the preliminary screening of 137 
compounds 

(Offices of Technical Services Depart 
ment of Commerce, Washington 25, 156 
pages, $3.50 
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fluidization and its applications to chem 
engineering. It presents scientific and 
i " 


Standards of Hydraulic Institute, ing considerations in the esaay of 
Tenth Edition. This useful folder gives the nany oO i¢ eng neers, who have — oa 
standards for nomenclature and specifica and developers hig im 


tions of pumps and pump applications, The 
: a symposium spon 


Institute of Chem- 
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Street Yew York 22, Domesti« ; | , 
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Foreign, $5.25 
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circular ntended to ; t research re eld, Othmer Fluidization 
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vestigator nstrument ers, and other ur t petroleur 
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Atomic Energy Commission, the Office 
Naval Research and the Air Research 
Development Command 
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cluding abstract journals, bibliographi 

660 books on A teat some director ve of 1954 Census of Mineral Industries. 
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ind $ guide to dissertation patent ind natural-gasoline 
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Operation of the Gas-Combustion yea, in the Census bulletin, “Natural Gas 

Oil-Shale Pilot Retort, by A. Matzic! Liquids,” to be published and offered for 

] R. Ruark and M. W. Putnam, Develop sale by the Superintendent of Documents 

ment and operation of the government's in the near future. Similar unary and 

first pilot plant model of a gas-combustion final release ire bein ied for other 

retort for producing oil from shale oil are industri 

described in this report Bureau of Census, Department of Con 

A notable advantage of the gas-cor m e. Washington, D. ¢ 10 cents 
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THE PROBLEM: 


Severe fouling of heat exchangers 
CORROSION AND FOULING sren wt ilinctone a 


THE TREATMENT: 
Nelco Inhibitor odded at 20 ports 


per million to the absorption oil 
in the system. 


ABSORPTION OJL UNIT 


| 
HYDROCARBONS 


STRIPPER 
TOWER 








STEAM 
NALCO INHIBITOR > REBOILER 
WET GAS FEED J its INJECTION POINT 


460° F 











~ ; J 
| 120°F ( 
RICH O}L Ww) 


LEAN OIL 
~< , eo — ~ 
_ TWO PARALLEL 


™ HEAT EXCHANGER 
BANKS *! &*2 


360° F 





There’ more 

itors were then t 

; and performed so 

THE RESULT; or : 
a number of other los 

Pressure drop across exchanger 


banks reduced from an average of youl! is a similar probiel 


nov 
retinery 
95 psi to an average of 12 psi hvdrogen blistering. it 
by the detergent-dispersant action 
of Nalco Inhibitor. And for the 
first time in plant history, the ex- with yout 
changer banks required no manual 
cleaning after months of operation 


corrosion oO1 
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How To Do lt... 





$10 is paid for each accepted idea. Mail to Editor, Petroleum REFINER, P. O. Box 2608, Houston 5, Texas. 


Use Exhaust Heater 
To Prevent Freeze-Ups 


In (AS where you have to run 


power unit outdoors on tower vapo! 


or other such fuels, you might use thi 


miple rive to keep thu regulator on 





he fuel line from freezing 


Drain 


ead 


Just put a grease drum around the 

haust pipe and set the pressure-re 
ducing regulator inside the drum. ‘Ube 
heiwht will have to be adju ted 0 
the diaphragm | kept warm enough 
o it will not freeze but not so warm 
it will be damaged 


Phe whol 
thie plant crey with ; 


arrangement 
made b 
help from a welder, Here are 
points to follow 


er 
Be sure the drum is clean befor One of the newest development 


the torch 1 applied A good wa 


is to fill it with inert gas so there { 


i no chance ol oa combu tible He the 


drain to 
mixture inside the drum 


© ( 


ut a hole in both ends of the { 
quare feet 


drum for a one-inch pipe to 


ink building is to make the bottom 
ol a large tank an inverted cone Thi 
pickup material 


over a small area, instead of man 





through; set the regulator inside 


Here Are Some Pointers 
On Tank Maintenance 


ind make up the nipplh 
® Place the i 


power unit exhaust and inlet of 


embls ove thi 


| 


the power unit, and nipple up the tanks presents several 


pecial rriainte 
discharge line 
ei 


nance problem Her 


more than one unit 4 fed off 
! Or ho 


the une regulator, lead the line 


rice 


back to thre ground a hown @® When enterin thy tan! for 


{ ) ! a ‘ 
ma let it ike olf it hye engin mail oO} Inspection VEAT 


| 
vorking pressure mihee ented fontweas 
och to cove hoe 
xposed nail 
1 protect 
padding on the 


whi h to \ 


secure 


nec il 


© Mak il 


rudat chedule ind m 


( to} 
pect 1 


iry repairs, if any, prompth 


® Avoid subjecting tanks to sudder 


{ In temperature 


cp out ick 


urlace ot tank 


pa nted with protective paint Cor 


ilso work from the out 


Storing chemical in glassed tee 


ile Oe point 


to vet the best perform 


,» Main Outlet 


ple iene > —_—— = 


Emergency Outlet 


New Design Makes Full Use 
Of Plant's Tank Facilities 


The bottom can be laid out so that 
it slopes toward the center, with 
cup in the bottom for the drain. Just 


] 


a few inches above the drain line ar 


other line can be nstalled insid th 
cup This second line can then be tied 
back into the main outlet line leading 
to the loading point 

Before taking the top gage the 
bleeder is checked 
is run on the ettling n the botton 
When the big tank has been draw: 


down to the shut-off line and a fe 


ind an anal yS] 


more thousand gallon are needed 


for loading, a ample taken ; ill 
from the drain coc If the sample 
all right the load finished row 


the lower line 


Place Relief Valves 
For Easy Checking 


refinery, the 
top of the 
any escaping ga No 


placed between the RV and tl 





VALVES. @ 


“| MOTOR? | ...TO CONTROL 
lt | evectaic | FLOW OF © 
| oa} STEAM, 
Shine, | tO PROVIDE 


a te 


| ELECTRICITY, TEMP. 
MOVE PLUNGER OILOR GAS CONTROL OF 
ACTUATING HEATING 
MICROSWITCHES WHICH... oa 


; COOLING 


OILIN BULB EXPANDS WITH TEMP RISE 
FORCING OIL IN TUBING TO... 


INDICATING 


Automatic Temperature Control 


ts simple...dependable! 


hat rough sketch above tells the story. It Cost only about $100! It’s good economy to 


shows Sarco’s simple electric indicating tem specify AUTOMATIC temperature control for ALL 

perature control... and what it can do for you control jobs, not just the big ones. So mail the 

Really mighty simple, isn’t it? Yet, it’s adjust coupon now for complete infor 
able, indicating and provides dependable accuracy 
to 16°F. No gadgets that call for a technician 
to read and repair! So simple, so trouble-free . . 
maintenance is seldom, if ever, needed 

Turn one knob to change the temperature con 


Sarco Company, Inc., Empire State Bidg., New York 1, N. Y 
trol setting. Large, easy-to-read scale shows you 
, Please send information on your si 
both the actual and the set temperature inexpensive temperature controllers 
e for use 


SEQUENCE CONTROL 
And this Sarco electric ten 


mpera 
versatile ...it offers you many sec 
tions such as 

* Step-heating 

* Heating and cooling 

* Wide limit control 

* Temperature control plus 


operation of signal devices 





How to Do Itece 


top lines so the relief valves alway 


will carry tower pressure 
flanged relief valve it 


ible to arrange the piping so 


By using 
Was po 
taken out 
moments and the 


without 


that any tower could be 
of service for a lew 
relief valve 


replaced going 


to the top ol the towel! 








Regulate Engine Speed By Using a Diaphragm 


It is difficult to keep the necessary An arrangement has been made by 


powe! output with an engine gov installing a diaphragm on the pump 


outlet and running a rod to the gas 
inlet on the manifold of the car- 
A check valve wa 


around the 


ernor, when the discharge pressure of 
from atmospheri¢ pre 
The result is 


an engine running too fast under light the by-pass line 


load The fluid flow 


a pump Vari 


sure to several pounds buretor placed in 


pump 
through the valve, 





Viking Operating Princ 





2 
DISCHARGE 


ASING 


SUCTION 4 


DLER PIN 
} | 


HEAD 


DISTRIBUTORS 


MANUFACTURERS . 


Houston - Dallas - Kilgore 





STUDY THE PRINCIPLE 


Above are illustrated the major parts of the Viking Pump 
rotor and idler, separately and assembled. Imagine the rotor and idler 
in motion operating in a counterclockwise direction. Follow the course 
of the liquid from point of suction to point of discharge. Reverse direction 


will operate equally well. We invite your inquiries 


MACHINERY FACTORS 
San Antonio 


Corpus ¢ hristi and Beaumont, Texas 


iple 


) 


* No bolts to loosen! 
* No lifting of plates! 
E * No spreading of line! 


ROTOR ond © Revolutionary design 
SHAFT makes this gate valve line 
ie oi blind simplest and easiest 
to operate 
economy and dependability 
Just turning the hand wheel 
raises the blind plate from 
the valve body into line with 
a machined carrier track in- 

| €orporated in the top of the 
valve yoke. Here the blind 
plate merely slides off the 
stem onto the carrier track, 
and the other blind or spec- 
tacle plate is then slid onto 
the valve stem and lowered 


with greater 


casing, head 


* LINE BLIND is posi- 
tas a shut-off blind 
because it has metal-to- 
metal seats between the 
wedge and valve body 
os wellas 'O”' ring seal 


rr, 
17 
/ 
GREENWOOD VALVE DIVISION 


VERNON root co., trp. 


1101 MERIDIAN AVENUE + ALHAMBRA, CALIFORNIA 


into position 
Write for full. details today! 


PANY 
. CONTRACTORS 
Edinburg 
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Require stability, too... 


and with Davison’s LOW DENSITY catalyst you get 
nercially proven higher stability. You get a higher degree 
of thermal stability without affecting the resistance to 
attrition or other proveng jalities of Davisor catalysts 
Commercial fluid cracking units, operating for over one year, 


demonstrate that this stability leads to 


activity 


This new LOW DENSITY catalyst is yet another Davison 
catalyst manufactured with controlled catalyst characteristics 
At Davison you can get the catalyst best suited for 
your unit For information on Davison's new 

LOW DENSITY catalyst, as well as other Davison 


catalysts, see your Davison representative or 


Progress Through Chemistry 


DAVISON CHEMICAL COMPANY 


Division of W. R. Grace & Co 


Baltimore 3, Maryland 
Sales Offices: Chicago, Ill; Houston, Tex; New York, N. Y.; Baltimore, Md 


in Canada: Davisen Chemical Company Ltd., Terente 
PRODUCERS OF- CATALYSTS, INORGANIC ACius, SUPERPH 
TRIPLE PERPHOSPHATES. PHOSPHATE ROCK 
SILICOFLUOGRIDE SOLE PRODUCERS OF DAYCO 


For more data on advertised products, use Readers’ Service Cards, last page 





8000 preseure vessels - 


reo! 


MULTI-LAYER AMMONIA CONVERTER 


Built for operating pressures of 12,500 psi. 
. test pressures of 18,750 psi 


Wall thickness 9'%, in. . . . 1.D. 253%, in 
Overall length is 44 ft. Weight 238,000 Ibs 


SAFETY Nearly 8000 MULTI-LAYER vessels in 
operation and not a single failure certainly con 
vincing proof of the safety inherent in this unique 
A. O. Smith design. To further prove operating safety 
we have actually tested many full-scale, high-pressure 
MULTI-LAYER vessels to destruction. In every case 


vessels rupture without shattering or fragmentation 


For more data on advertised products, use Readers’ Service Cards, last page 





-8000 reasons why you can depend on 


exclusive ie U iT ' ts q AY E id 


CONSTRUCTION 


FOR SAFETY 





See how A. O. Smith’s exclusive MULTI-LAYER 
construction can provide safety, economy and 
flexibility in your own operations. Write our near- 
est office. We'd be happy to provide more detailed 
information about MULTI-LAYER construction 


for high-pressure vessels 











ECONOMY Saving tart with fabrication. Instead Through rese arch — ) .a better way 
of using thick plate in a single wall, MULTI-LAYER 


vessels are built up from concentric layers of relatively 
thin steel plate progressively wrapped, tightened 
and welded together around an inner, pressure-tight 
cylinder. No need for costly str relieving in field 
assemblic And for corrosive operations, only the 


ner shell requires special alloys C nl 5.7 Game 7 
PROCESS EQUIPMENT DIVISION 


Milwaukee 1, Wiscor 


FLEXIBILITY —With MULTI-LAYER, there 
limitation of size or weight for your vessel design 
You can design for higher pressures, too. Walls can 
be made stronger simply by increasing the strength 
of the steel used or by adding more layers. Since shell 
sections can be welded together in the field, vessel 
length is not limited 


For more data on advertis 

















Type 900-B, Frame 100, Reduced Voltage Starter 
of the Impedance Type 


REDUCED VOLTAGE STARTER 
OF THE 


IMPEDANCE TYPE 
900 Series 


Push button operated—fully automatic—Rowan 900 
Series, oil immersed, reduced voltage starters of 
the impedance type give your induction motors a 


smooth start with a minimum of line disturbance. 


The 900 Series starters include such features as: a 
closed transition, utilizing for acceleration a combi- 
nation of voltage and time; an acceleration period 
dependent upon driven equipment and load, which 
eliminates the human element; continuous wound 
impedance coil assures freedom from tap failures— 
impedance is adjustable to each application; mag- 
netic overload relays provide a combination of in- 


verse time element and instantaneous operation. 


Combination starters include: Rowan time-tested 
AIR-SEAL fuses providing dependable short circuit 
protection; sealed-off centralized wiring compart- 
ment; provision for straight through conduit con- 
nections; tank and disconnect mechanism mechani- 
cally interlocked to prevent the lowering of the tank 


before disconnecting the line disconnect switch. 


Enclosures are of weather-resistant design to meet 


NEMA Type XI requirements and are available also 
for NEMA Type VIII, Class I Group D locations. 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 





How to Do | 


and when the pressure builds up the 
diaphragm closes the throttle on the 
power unit As long as the line is 
operating under a vacuum, the en- 
gine runs at idling speed. When the 
pressure builds up, the throttle opens 
on the engine, and fluid is put through 
the line to the tanks 


Use a Gasoline Drum 
To Support a Fan 


For engine rooms or shops which 
must have additional ventilation, a 
gasoline drum can be converted to a 
stand for the fan. Here how 

A notch is cut in one side of the 


top and the top section ol another 


drum is cut out to form a guard for 


the fan. The fan motor i astened 


to 
a plate which fits inside the top ol 
the drum 

Handle should be 

of the drum so it 

move 

The switch to operat the lan 
a well cut between the drum 
middle chimes. An _ insulated wire 
leads frem the switch, through the 
drum, to the fan motor 

This fan can be placed conven 
iently near any engine that might be 
overheating, or it may be turned to 


ward the work bench 








ONE OF THE GARLOCK 2,000 


SERVICE 
| REPORTS 
ON THIS 
PACKING EVEN 
SURPRISED US! 


Typical Service Reports 

on Lattice Braid Asbestos 

Packing with Teflon 

®@ Ouvtlasted another Garlock Style 10 to 1 against 
blending woxes and steam for cleaning 


Outlasted competitor's packing 38 to 1 against 
caustic of 325°F., 50 psi 


Outlasted other packings J to 1 against cold water 


Don't take our word for the greater strength, longer 
life of LATrice Bratp with Teflon— try an initial order 
of 10 or more feet today. The Teflon core and 
impregnation resist everything except 


molten alkali metals and some freon 


And, remember, Latrice Bratip with Teflon is only 
one of the Garlock 2,000 two thousand different 
tyles of packings, gaskets, and seals to meet every 
conceivable need. It’s the only complete line available 
It’s one reason why you can expect unbiased 


recommendations from your Garlock representative 


(‘all him, or write for booklet 131 


THE GARLOCK PACKING COMPANY, 
Palmyra, New York 


For Prompt Service, contact one of the 40 sales offices and warehouses 


throughout the U.S. and Canada 


(yj annoc« 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 


For more data on advertised products, use Readers’ Service Cards last page 








Heard at Meetings... 





What's Ahead in Labor Relations* 


If it is true that coming events cast 
their shadows, anyone concerned with 
the labor-relations picture is in for a 

ery active program since the shadows 
are many and some are growing 
longer 

Lending substance to these shadows 
are such items as the guaranteed 
annual wage and its current partially 
attained manifestations, the principle 
of automation as revived and applied 
to the mid-twentieth century busines: 
tructure, the refurbished produc 
tivity theory of wages with its peren 
nial debate as to the appropriat« 
hare imputed to each factor of pro 
duction, and the recent merger of our 
major with the 


union Organizations 





Full Automation 
Ready for Industry’ 


Equipment is now available for 


converting analog signals represent 


ing process variables into digital 


ilues which can be automatically 


lovved at periods intervals to pro 


cluce an accurats digital record ol 


proces operations 


Data can be manipulated and com 


putations performed by the data 


handling system to yield the desired 


final form for the digital information 


I inal 


variety ol 


presentation of the data in a 


form uch aS lov sheets 


papel tape and punched cards 1 


po ible 


Advantage ol the automatic data 


handling system he in the fact that 


the system can do more than the 


and ite) it better 


ol los 


wtomaty 


human operator 


Speed and accuracy ging, versa 
tility of output simultane 
ous computing, alarm scanning and 


other features contribute to more effi 


ater 


control 


cient and process operation, with 


better Cost and inalys) ol 


proce operation provided for man 


mement 


Better utihzation of pace and man 


power through use of automatic data 


handling equipment permits central 
ed control of multi-plant operation 


J. FP, Smith Minneapoli Honeywell 


Regulator Company 


eflect 


manifold political and economic im 
plications of such action 
Each of 


amination as 


these items 
to the 


pros 


warrants e€x- 
rationale of its 
background and. cons, for its 
existence, Cumulative steps in its de 
velopment, and its major portent for 


Carrol K. Ward, Con 


sumers Cooperative Association. ) 


the future 


Your Benefit Plan; 
Its Administration* 


These 
hould be 


ministration ol 


seven important point 
kept in mind in the ad 
any successful benefit 
plan 
1. Let the SUPERVISOR 
the benefit plan Cal 


2. Plans should apply UNIFORM 
LY to everyone 


Do not take advantave o 
PECHNICALITY 

Advise an employe of 
RIGHTS under the plan 


drive 


HIS 


Resolve the doubt in favor of 


the EMPLOYE 
Use the CONSULTATIVE ap 
proach 

7. Keep the plan SOLD 

J. C. Hurley, Standard Oil Com 


pany Indiana 


Boron Can Reduce 
Surface Ignition’ 


\ boron component effectively r 


duces surlace 


ignition in gasoline en 
itself 
reduces 


thus 


rhe without iccumulating in 


the ene ine It deposits on 
hotter ; ind lenethens « 
life 


particular interest to rehner 


that a boron 


Irie re 1 | 


compone rit 


i 


anti-knock effect of 
va olin Lhe 
widely with fuel 


road how 


etraethy ad in most 


COT! 
po ion 
anti kno better 
pred te 


Lhe boron 
the had effects of 


surement 
component counteract 
sulfur com 
he compound is ol 

na ea ily 

rasoline 1); E. ( 
lard Oil Cor 


injected imnto 


Hughes, The 
( Yhio 


npans 


Test Fluids 
For Autoignition’ 


The presence of any 
quantity of 


appree lable 
fluid 


To eliminats 


ignitable always 


constitutes a fire hazard 
this 


sought 


hazard, industry has for yea 


non-flammable materials fo: 
fluids, 
cleaning fluids. and hosts of othe: ap 


Many fluids 


offered as non-flammable 


use as hydraulic cutting fluids 


plications have beer 
othe: 
as fire-resistant, 

Often 


no thought that they might constitute 


these have been used wit} 
a fire hazard while, in fact, they may 


be ignited . or autoignited witl 
comparative cast 

Phis dealt with 
tions under which many fire-resistant 
Auto 
ignition tests of chlorinated and fluo 


rinated 


discussion condi 


materials become fire hazards 
hydrocarbons were described 
to show how pressures and tempera 
burt 


make these materials 


readily. The 


faces 


tures 
influence of hot sur 
ignition sources, material break 
up (LL spray o1 pool also were 
discussed 


The volatility 


in affecting flammability is often mis 


real significance of 


understood, so the discussion touched 
upon the role of volatility in mitigat 
abetting an ignitior 
hazard W. Hurn, U. S 


of Mines 


In’ Or 


Bureau 


Automation Here; 
Just Still Growing’ 


The recent emphasis given to the 


word 


Automation, has created a great 


deal ol under 
word. ‘The 


pres to sucec 


ill feeling toward any 
taking associated with the 


tendencies of the 


t that 
thi new” principle is ready to take 
on all of our daily tasks makes us fear 
for th ecurity of our job 

\ group of 
vhether the 
machine Phe 


| At the 


cent of the 


LOO0O factors VOIKC! 


ere isked wanted im 
proved voted ( b 
TWAVOrILy ol to 


time ibout 60 per 


group oted agan automatio! 


I hie pl ncoipl ol 


| tutomation 


heen incorporated into our 


live ever since the industrial 


tion. We must continue 


principle to fill the 





REFLEX LEVEL GAGES 


The “K" Type Reflex Level 
Gage has the following 
outstanding advantages :— 


Single row of tightening 
bolts. Body free from 
distortion. Glass easily 
removed. Gage in 
turnable, free to expand, 
and easily removed. 


SEATLESS PISTON VALVES 
The Klinger Seatiess Piston Valve operates 
on an entirely different principle from the 
usual Pe of seating valve. It consists basi- 
cally of a finely ground piston, operated by 
the valve spindle and hand wheel, and 
moving through two or three non-metallic 
resilient valve rings, capable of resisting 
SLEEVE-PACKED COCKS steam, oil and most fluids at high tempera- 
i: chs tex ‘eens af © eats tures and pressures, and separated by a 
Kaeser ln a oe Cocks have 1 \ ported lantern bush. It is made in a great 
: + neat Giie etnias we variety of sizes and designs, to suit all pur- 
staneny repieced the ord-fasnioned poses, and has the following advantages :— 
asbestos-packed cocks with their 
limitations of working pressure, . No seat—consequently no regrinding. 
difficulty of repacking, and tendency Can be serviced in the line. Un- 
to jam. They are available in a wide - affected by wiredrawing. Unaffected 
range of designs and sizes : \ : by throttled use. 
for all purposes, and with 
the following advantages :— 
Renewable “Klingerit” ~~ 
packing sleeve. Retighten- ; 
ing during use. Parallel- 1 . 
ground non-jam plug. Un- : INSTALL 


obstructed straight - thru 


mata ue Master ; | KLINGER 


Catalog which describes the 


omplete range of Klinger * FITTINGS 
products 





RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 


Cables: Klingerit Agents throughout the world Telephone: Foots Cray 3022 


MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES ; KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS; RINGS AND 
SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 


Manufacturing Licensees for Canads Manufacturing Licensees for USA 


JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 
$575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 9, RIVER STREET, HOBOKEN, NEW JERSEY, USA 
Telephone WILBANK 3/8! Cable ROK Telept HOBOKEN 2.7915 Cable KLINGDALE 
Branches at SYONEY HALIFAX OTTAWA TORONT HAMILTON 


WINNIPEG EDMONTON VANCOUVER QUEBE 610/se/8F 


data on advertised products, use Reader 





Heard at Meetings... 


; goods and services and the insufficient 
a | increases in available workers 
: ; 
WM™mSON = HILLCO : Dhe attempts to ban automation 
; are similar to the story concerning 


TAPPING MACHINE | the economist who introduced a mo 


tion to prevent the sharpening of 

ee : | axes. He argued that cutting down 

jE akbar dcr er 7 trees with a dull axe would require 
i more labor hence more jobs 

We can not afford this kind of self 

MODEL, imposed inefficiencies. (D. B. Camp 

| bell, E. I. du Pont de Nemours & 


Toe 


How to Develop* 
Managerial Talent 


The development of managerial 
talent is required for a company’s 
continued success, It is a part of man- 
agement responsibility to concern 
itself with the systematic and con- 
tinuous supply and improvement of 

ore management personnel. This will as- 

e sure a strong, effective and increas- 

For making higgiipressure, ingly competent management organi- 
high temperatugemtaps zation 

into piping, pe Ln 4 ‘The tendency to formalize a man- 

WIT Of PWN. agement function has resulted in 

many problems, This discussion dealt 


with how manageme nit appraisals can 


a BAM TRAV a To" ) i be kept from being treated superfi- 
at ate f" 2h i Gh | cially apart from day-to-day manage- 
1 ARS TO ee ? : Seed | ment; how counseling can become 
, TAPS TO 6 a. bade P : | more than a “telling” 
yt MMOBERATING PRE s . | how to build in better accountability 
ib Te 100 my | and control measures to this vital 
{7 | ' » ej ASA =~ 600% war | management function Richard R 

of ‘ 4 i Li Crow, Continental Oil Company.) 
MACHINE TESTEC 
TO: 2,175 PS 


activity, and 


Stresses Importance 


_Of Rigid Inspections 


Rigid electrical inspection can do 
| much to insure proper and safe in 
ileal 


= | 
‘= | stallation of equipment and 


| materials 


| with savings ime and money 
ae = Ge | i vin in tim d 
Pam me 


Proper inspection will reduce hazards, 


‘ Hest yy 
Peg OS ee a 7% safeguarding life and propert 


; Iwo important, intangible relation 
NEW FEATURES FOUND ONLY IN 360 MACHINE WHICH 
300 


ships cle velop as construction pro 


| gresses with the contractor and with 


SUPERSEDES MODEL 
| the resident engineer 
TDW ellifoorzomol ine It is of utmost Importance that all 


contact with the contractor be on a 
r. ©. BOK 4038 TULSA 9, OKLAHOMA 
REPRESENTATIVES: Houston + Pittsburgh + Plainfield, N. J. ¢ Amarillo « Casper * Provo, Utah to meet all specifications and make 
+ Joliet, Ulinois * Los Angeles * San Francisco + Bartlesville, Okla, * Edmonton + London, 
Ontorio + Calgary * Buenos Aires + Durban, Natal, South Africa 


professional basis that he be required 


* WPRA, Houston 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEt 





oer We Il | Sq.Ft. of Tube Surface for Commonwealth at Ponce, P. R. 


In 1955 Lummus designed and built all of the heat THE LUMMUS COMPANY, Heat Exchanger Divi 
exchangers for Commonwealth Refining Company’s sion, 385 Madison Avenue, New York 17, N.Y 


complete new refinery at Ponce, Puerto Rico. Well over 
100,000 sq. ft. of tube surface is represented in ex- 


Atlanta ¢ Boston * Chicago * Cincinnati * Cleveland 
Dallas * Denver * Detroit * East Chicago (Indiana) 
Houston * Kalamazoo * Kansas City * Los Angel 
Minneapolis * Nashville * New Orleans * Newton 
(lowa) * Niskayuna (New York) * Omaha ¢ Pitt burgh 


changers for the atmospheri and vacuum distillation 
unit, Houdriflow fractionation and vapor recovery se 
tions, Houdriformer, sulfuric acid alkylation and acid 
regenerating units, and catalytic polymerization unit 
Before the original refinery was placed in operation Salt Lake City * San lrancisco ¢ Springheld (Ma 
lLLummus was reque sted to increase the re lining Capacity yracuse * Toledo * Wayne (Pa * Athens * Buenos 
hy approximately 150 The new addition is scheduled Aires * Caracas * The Hague * Lima * London * Mexico 
for completion by the end of 1956. Repeat orders on City * Montreal ¢ Pari * Rome ¢* San Juan 
‘ 


lrequent because 


Lummus designed equipment are 
labricated Piping Division Plant at Bast Chicago, Ind 
Lummus heat exchangers are engineered to meet cus 
tomer requirements for long and trouble-free service 
Steam Surlace Condensers * / paporators * katracttior 
The Lummus Ce mpany has now est iblished a stand 


1 ‘ { ‘ ° . i ‘ “ ® “i¢ ‘ 
ard line of heat exchange equipment to meet th ote ler Heater stean Jet Aur kjector team Jet 
requirements of PEMA Class “R” and API-ASME cod Refrigeration * Barometric Condenser * Meat Ex 
requirements Write for your free Copy ol Bulletin changer jor Proce and Indu trial lL se ° Proce $ 


Mb lol whi hy omplete ly ce =f ribes [hiis CCpUbp tiie rit Condensers * Pipe Line Coole: 


—* LUM MUS 


: THE LUMMUS COMPANY, HEAT EXCHANGER DIVISION © 385 MADISON AVENUE, NEW YORK 17, N.Y 
WEAT EXCHANGER Division 


| . OSs 
Var h, 1956 For more data on advertised products, use Readers’ Service Cards last page 





Tough as leather protection 
for exposed insulation with 


WEATHERCOAT 





...the asphaltic coating 
that stays “‘ALIVE’’ 


Thermal insulation on outdoor operating facilities needs a ‘raincoat 


This material depends upon small air spaces formed by the flake 
fibers, or spheres of solids in the insulation itself to retard the flow 
of heat (or cold) 


Should moisture fill all or part of these air spaces 


the efficiency of the insulation would be seriously affected. 


Weathercoat gives lasting protection. Weathercoat has an ex 
ill its forms (It has 
thick dry film.) It is a factory 


rem ly high resistance to moisture i l Perm rating 


ol OO for 0.10” yund of isphalt 


emulsion and mineral fillers and fibers that set ) smooth, tough and 
pliable finish Because no 
We ither Out if 


masubat d 


urta 


Nation-wide acceptance. Many o! 
in th nation are r users ol \w 


ind for new 


plants and powell tations ithercoat 


both for marntenance onstruct1o last vear ilone 


insulation have | 


kold Engine our 


million se It. of 
The Lay 


ovVvel 


ollice neare will up| 


E. Providence 14,R.1 
Baltimore 3, Md 
Cincinnati 38, Ohio 
Tucson, Ariz 
Baton Rouge 2,la 
Inglewood, Calif 
Portland 7, Ore 
San Juan 23,P.R 


Mobile, Ala 
AMERICAN 


Bitwemwis 2. Asphalt 
COMPANY 


Seattle, Wash 

St. Lovis 17, Mo 
Oakland 1, Calif 
200 BUSH ST. « SAN FRANCISCO 20, CALIFORNIA 


For more data on advertised products, use Readers’ Service Cards, last page 


Perth Amboy, N.J 


Columbus 15, Ohio 


Washinaton 5,0.C 


| 
| 


all installations in a workmanlike 


manner. yet be dealt with on a fat 


and friendly basis 
[ pon completion ol a particular 


test, the resident engineer should be 


notified in writing as to the results of 


each test with any deficiencies noted 
The 
of the report 


check-off list 


the contractor to schedule work 


contractor is furnished a copy 


which he Can use ad a 


This makes it easier for 


Hardly too much emphasis can be 


placed on the need for proper co 


ordination between construction and 


forces where construction 
One 


result in 


ope rating 
continues in an operating area 
moment’s carelessness can 
disastrous accidents and loss of prop 
erty The electrical inspector can be 


of tremendous value in situations of 
this nature (NW. Cc. « asdorph and 
J. H. Wieting, Carbide & 


Chemicals ¢ ompany 


Carbon 


In The Future... 


University of Oklahoma Extension 
Study Center will be the scene of the 
1956 Annual Corrosion Control Short 
April yD 

The committee of the Central Ok 
lahoma Chapter of the National As 


Engineers, in 


Course 


sociation of Corrosion 


cooperation with the University of 
Oklahoma 
Corrosion engineers 


field 


hould benefit 


planning the program 
corrosion control 
and foremen 


Uperviso!l men 


from the program 


Fourth annual one-day 
the E. 


sponsor d jointly by 


meeting ol 
Industry” crie 

the Philadelphia 
Wilmington Section of the American 


Institute of Chemical Engineers and 


x pcricnce in 


the University of Pennsylvania, will 
be he ld on Api | L/ al Museum Aud 
In Phila 


torium on the Penn Campu 


delphia 

Th Ui ue toph will b | 
Practices in the Chemical and 
Industries.’ Phe 


been rat Ve loped specially a 


onomiu 


Petre 


leum program ha 


a unique 
educational opportunity of speci n 


terest to engineet! 


‘ 


working in industry for 


years and to senior and graduate 


chemical engineerin student 


Speakers are being drawn from in 


dustrv to cover those phases ot cur 


rent industrial economic practice 


which are of general importance, In 





IF YOU CAUSTIC WASH, 
ACID TREAT, DOCTOR 


TREAT OR SWEETEN.... 


DESMRIEXGO 


PETRECO ELECTROFINING FOR DISTILLATE TREATING 


Petreco Electrofining, as applied to caustic washing or 
acid treating, or combinations of these with water wash- 
ing, has rendered conventional processing obsolescent 
Compared with the large ground areas and multiple ves- 
sels of old-fashioned treating plants, Electrdfining equip 
ment does the job in a small space with one or two small 
vessels, and much less piping, fewer pumps, and, since it 
operates continuously and automatically, less operating 
attention. 


ELECTROFINING DOCTOR TREATING 


In the Petreco Electrofining-Doctor Treating, the doctor 
solution is continuously dispersed into the gasoline stream 
treated. The volume of doctor solution, degree of disper 
sion and contacting time are precisely controlled by auto 
matic instrumentation. The powerful Petreco electric field 
coalesces the dispersed phase of mixture resulting from the 
doctor solution injection and separates the spent doctor so 
lution from the gasoline. ‘‘Blackstrap"’ is removed continu 
ously, resulting in more efficient spent doctor regeneration 


PETRECO-BENDER SWEETENING 

The Bender Process sweetens gasoline, kerosine, jet fuel 
and No. 2 fuel. It is especially effective in the kerosine No 
2 fuel range. Sweetening is effected by converting mer 
captans to disulphide by oxidation. There is no product 
loss in Bender Processing and chemical costs are around 
5 cents per barrel. To attain treatment, sulphur is added 
to the distillate, plus a small amount of alkali, plus air 
This mixture is passed over a bed of solid catalyst, yield 
ing a sweet, bright, non-corrosive product. 


T E © A DIVISION OF 
PE [Re PETROLITE CORPORATION 


3202 South Wayside Drive, Houston 1, Texas 
1390 East Burnett Street, Long Beach 7, California 


Petreco Electrofining permits the preci- 
sion-controlled, continuous contacting 
of light hydrocarbons with a treating 
agent, then rapidly separates the 
chemical from the product. Electrofin- 
ing delivers a finished product, from 
tower to market, with a brief treating 
period and negligible settling time. 
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it’s easier to insulate 


NO MATTER HOW COMPLEX THE PIPELINE, 
Unibestos insulation makes installation simpler. It's 
easily cut, mitered, or grooved for effective insulation 
of bends, expansion joints, ells, tees and other fittings. 


Unibestos’ unique construction provides greater 


For more data on advertised products, use Readers’ Service Cards, last page 


¢ by. 
a fp 


pipe with Unibestos 


protection against heat loss—even at the difficult joints 
—than other nonfibrous insulation. Amosite, the Afri- 
can long-fiber asbestos, gives Unibestos the extra 
strength to resist shock and vibration. And Unibestos 
has excellent chemical stability...withstands moisture, 
steam, acid or chemical fumes. 


STANDARD PRODUCTION SIZES 


Unibestos Pipe Insulation is regularly made in 3-foot 
lengths for pipe sizes from 42” through 24”, in stand- 
ard thicknesses through 5”. Unibestos Block Insulation 
is made in 6”, 12”, 18” or 36” widths and in thick- 
nesses from 1” through 3” in 42” increments. 


For complete information, write 


for descriptive Bulletin 1O9C 


UNION ASBESTOS & RUBBER COMPANY 


1111 West Perry Street + Bloomington, Illinois 
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Heard at Meetings .. . 


cluding the topics: Accounting Prac- 
tices in Industry; Plant Investment; 
Cost of Services; Plant Operating 
Costs; The Effect of Product Price 
on Market Penetration; Economic 
Analysis, and Financing the Plant 


University of California Extension, 
through its division in the Depart- 
ment of Engineering, will hold a Con- 
ference on Marine Corrosion and 
Fouling Problems April 18-20 on the 
La Jolla campus. 


The latest developments and 
thoughts of marine corrosion prob- 
lems will be presented in a series of 
papers by recognized authorities. A 
forum discussion of measures for pro- 
tection against biological, physical 
and chemical deterioration of wood, 
metal and concrete structures in a 
marine environment will be held 


Major topics will be “Introduction 
to the Study of Deterioration,” 
“Fundamental Causes of Deteriora- 
tion,” “Deterioration Investigation,” 
and “Deterioration Mitigation Pro- 
cedures.” 

The conference will appeal to engi 
neers concerned with all kinds of 
structures exposed to marine environ- 
ment, The National Association of 
Corrosion Engineers is cooperating 
with the university on this conference 


MEETINGS CALENDAR 


MAR 
19-21 |Mid-West Gas Association, Hotel 
Fontenelle, Omaha, Neb. 
1921 (Western Petroleum Refiners Associa- 
tion (Annual Meeting), Plaza 
Hotel, San Antonio, Texas 
21-23 |Annual American Power Conference, 
Sponsored by Illinois Institute 
Technology, Hotel Sherman, 
Chicago. 
APRIL 
3 |Petroleum Engineering Conference, 
Sponsored by the University of 
Kansas, Lawrence, Kansas 
|American Institute of Electrical 
| Engineers (Southwest District 7), 
} Dallas, Texas 
Annual Corrosion Control Short 
Course, University of Oklahoma, 
Norman, Okla. 

|American Gas Association, General 
Management Conference, Conrad 
Hilton Hotel, Chicago. 

American Society of Lubrication 
Engineers, William Penn Hotel, 
Pittsburgh, Pennsylvania 

|American Chemical Society 

| (National Meeting), Dallas, Texas 

\Natural Gasoline Association of 
America (Annual Convention), 
Texas Hotel, Fort Worth, Texas 

‘Pe troleum Equipment Suppliers 

| Association, Annual Meeting, 

} Boca Raton Hotel, Boca Raton, 

| Fla. 

Southwestern Gas Measurement 
Short Course, University of 

| Oklahoma, Norman, Oklahoma 

National Petroleum Association 

(Semi-Annual Meeting), 
Cleveland Hotel, Cleveland, Ohio 


Continued on Page 253 
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Here’s the EASY WAY TO WELD 


| Pol wp 424 


Pressure Piping 


USE W-S 
FORGED STEEL 
SOCKET-WELDING FITTINGS 


In addition to providing high strength and toughness, W-S 
Forged Steel Socket-Welding Fittings are also easy to install 
Deep sockets support and align the pipe for welding 
eliminating the need for tack welding or special fixtures. No 
back-up ring is needed either, The fillet-weld is completely 
outside the pipe. Welding icicles just can't form inside the 
pipe The result is a clean, tight welded joint that will re acdily 
resist high pressures and the stresses of shock and vibration 
What's more, installation costs are lowe1 

W-S Socket-Welding Fittings are available in sizes 
4” for schedule 40, 80, 160 and double-extra heavy pipe 
carbon steel, stainless steels and alloy 
steels, 

For complete information on the in 
stallation and operation advantages of 
W-S Forged Steel Socket-Welding Fit 
tings, send today for Bulletin A-3-56 


W-S FITTINGS DIVISION 


Gio os errnnccanne 


H. K. PORTER COMPANY, INC 
th Roselie, New Jersey 


For more data on advertised products, use Readers’ Service Cards, last page 
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New P-E Model 154 Vapor Fractometer gives you 
BUTENE SEPARATION IN 15 MINUTES! 
Analysis extremely difficult by ordinary methods 


Employing the principles of gas chromatograpliy, P-E’s which cannot be separated by ordinary methods 

new Model 154 Vapor Fractometer is a revolutionary The butene separation shown above demonstrates 
advance in the field of gas and volatile-liquid analysis. the instrument's ability to take advantage of the physi 
Quantitatively it is fast, precise, uncomplicated to cal properties of the sample (in this instance, the 
operate, extremely simple in calculation, and above all, chemical complexing with the stationary phase) to 
many times less expensive than distillation columns, achieve the desired separation, Other column mate 
mass spectrometer, or any other instrument for the rials will readily resolve the paraffin hydrocarbons 

purpose. Qualitatively the instrument gives extremely Vapor fractometry is the fastest, simplest, most in 


clean separations — even of components and isomers expensive method of analysis in existence today 


Sampling 
reproducibility 
Phillips Hydrocarbon 
Mixture #32 


10 minute run 
Room temperature 
1 cc sample volume 
Helium carrier gas 























This is the Model 154 Vapor Fractom 
eter price, $2200.00 including re 
MOLE % CONCENTRATION corder. Send for descriptive bulletin. 


The remarkable reproducibility of the 





Run A Run B Phiilips 
Vapor Fractometer is shown in the two 


P . 5 
runs, A and B. Note that the quantita ee 2.56 2.56 2.55 


Perkin-Elmer 


CORPORATION 


tive values of A, B, and the Phillips Isobutane 24.00 24.05 


analysis agree to small fractions of a 


N-butane 73.44 73.39 
percent. 








Norwalk, Connecticut 
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MEETINGS, continued 


40- 


June t, 


Vari h, 1956 


Conference on Marine Corrosion and 
Fouling Problems, University of 
California, La Jolla campus. 

American Oil Chemists Society, 
Annual Spring Meeting, Sham- 
rock-Hilton Hotel, Houston. 

Chemical Progress Week. 

Association of Consulting Chemists 
and Chemical Engineers (Sym- 
»oslum), Belmont Plaza, New 

fork. 

Instrument Society of America, 
Wilmington Section, Hotel du 
Pont, Wilmington, Delaware 

World Oil Exposition, Houston 

American Institute of Electrical 
Engineers (National Meeting), 
Bradford Hotel, Boston 

Society of Chemical Industry, 
Chemical Industry Medal Pre- 
sentation, Waldorf-Astoria Hotel 
New York. 


Independent Petroleum Association of 
merica, (Semi-annual Meeting), 

Statler Hotel, Los Angeles. 

American Petroleum Institute (Safety 
and Fire Prevention Annual Mid- 
Year Meeting), Warwick Hotel, 
Philadelphia. 

Annual Conference for Engineers, 
The Ohio State University, 
Ohio Union, Columbus 

Liquefied Petroleum Gas Association 
Convention and Trade Show), 
Conrad Hilton Hotel, Chicago 

American Institute of Chemical 
Engineers, Roosevelt Hotel, 
New Orleans 

American Welding Society (Spring 
Meeting), Hotel Statler, Buffalo, 
N.Y 


76th Annual Convention of the 
Michigan Engin ing Soclety, 
Pantlind Hotel, Grand Rapids 

Petroleum Electric Power Association 

Annual Convention), Hotel 

Robert Driscoll, Corpus Christi, 
Texas 

American Petroleum Institute, 
Division of Refining (Mid-Year 
Meeting), Sheraton-Mount Royal 
Hotel, Montreal, Canada 

Design Engineering Show, Convention 
Hall, Philadelphia 

Industrial Waste Conference, Purdue 
University, Lafayette, Ind. 

American Che Society, Division 
of Rubber Chemistry (Annual 
Meeting), Hotel Cleveland, 
Cleveland 

American Gas Association, (Chemical 
Engineering and Manufactured 
Gas Production Conference), 
Benjamin Franklin Hotel, 
Philadelphia 

Natural Gas and Petroleum Associa- 
tion of Canada, Sheraton-Brock 
Hotel, Niagara Falls, Ont. 

Chemical Institute of Canada (Annual 
Conference and Exhibition), 
Mount Royal Hotel, Montreal, 
Quebec. 

Short Course on Gas Technology, 
Sponsored by Texas A&M College, 
Kingsville, Texas 


Soctety of Automotive Engineers 
Summer Meeting), Chalfonte 
Haddon Hall, Atlantic City, N.J 

National Fire Prevention Association, 
Annual Meeting) Statler Hotel, 
Boston, Mass 

Manufacturing Chemists’ Association 
Annual Convention), Greenbrier 
Hotel, White Sulfur Springs, N.Y 

Technical Conference on Plastics, 
Sponsored by The Society of the 
Plastics Industry, Inc., Coliseum, 
New York 

World Power Conference, Vienna, 
Austria. 

American Society for Testing 
Materials (Annual Meeting and 
Apparatus Exhibit), Chalfonte- 
Haddon Hall, Atlantic City, N.J 

American Society of Heating and 
Air-Conditioning Engineers, 
Shoreham Hotel, Washington,D.C 

Western Petroleum Refiners Assoctia- 
tion, Regional Technical- 
Industrial Relations Meeting, 
Broadview Hotel, Wichita, Kans. 

fAmerican Institute of Electrical 
Engineers (‘Summer and Pacific 
General Meeting), San Francisco. 
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HAMER VALVES, INC. 
Box 1851, Long Beach 1, California 


Company 
Address 


City 


| Name 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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A valve without equal 


SURE-SEAL SHUT-OFF 
Combining precision metal-to-metal 
fit of wedge and seats augmented by 
dependable seal rings, the new Visi 
ble Wedge provides the impenetra- 
Line Blind, 
yet maintains the simplicity of oper- 


ble sealing action of a 


ation found in a gate valve. 

The new Hamer Visible Wedge is 
available in Straightway, Tee, 
and Ell styles meeting all A.S.A. 
specifications. 


Please send immediately a copy of your new Visible 
Wedge Bulletin 





State 


al 


The finest positive 
sealing valve 
ever developed 


STABILITY 


Hamer Visible Wedge Valves 
are absolutely rigid. No line 
movement 


necessary to open or 


close valve 


SIMPLICITY 


“Full-view” wedge. One glance 


determines whether line i 


full open or full close 


SAFETY 


Operator has complete control 
of the wedge at all times. 
Wedge pivots—no hand 
lifting necessary 


VALVES, INC. 


2919 Gardenia Ave., Long Beach 6, California 
Representatives Throughout the World. 


For more data on advertised products, use Readers’ Service Cards, last page 











FLEXITALLIC WITH A CAPITAL 


The capital “F” in Flexitallic is for 
your protection. It designates the orig- 
inal Spiral-Wound Gasket made ex- 
clusively by this Company since 1912. 


It represents the storehouse of gas- 
ket design experience used by Flexi- 
tallic engineers in providing exactly 
the right seal for your high-pressure, 
high-temperature sealing problem. 


Designers and engineers responsi 
ble for confining fluids in extreme ot 
hazardous service look to Flexitallic 
Gaskets for the high safety factor so 
essential in their calculations. It’s why 
the capital “F” is so important in 
gasket specifications. 


Each Flexitallic Gasket is designed 
and engineered to meet specific con- 
ditions of thermal and physical shock, 
corrosion, vibration, weaving and un- 
predictable joint/Stresses. Spirally- 
wound V-crysfped plies of required 


metal witl/ Alternating plies of proper 
filler result in a resilient gasket hav- 
ing char&cteristics of a_ calibrated 


spring. 


Flexitallic Gaskets are at highest 
efficiency when bolted up cold at a 
predetermined load. For all pressure/ 
temperature ranges from vacuum to 
10,000 Ibs., from extreme sub-zero to 
2000 F. For all standard joint assem- 
blies. In four thicknesses for special re- 
quirements: .125”, .175”, .250”, .285”. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts, Camden 1, N.J. 


Representatives in principal cities 


Cf7, + 


SPIRAL-WOUND GASKETS 


FOR-PIPE-FLANGRS, PRESSURE VESSELS AND PROCESS EQUIPMENT 


The ideal seal for many process applications is a Flexitallic Gasket 
with Teflon trapped between edges of stainless steel. Ask for folder, 
Teflon in Flexitallic Gaskets 


SeLicATIONS 


FLON FO 
reocess A 


For more data on advertised products, use Readers’ Service Cards, last page 





Who's Building... 





Next Construction Boxscore will appear in the April issue. 


French Set 
Petrochemical 
Expansion 


NAPHTACHIMIE, French petro 
chemical concern rapidly proceeding 
toward full recovery from the devas 
tation of World War II, is planning 
a major expansion of its ethylene 
oxide plant at Lavera 

The expanded plant will have a 
Capacity nearly double its present 
Total 


Lavera 


8000-ton-a-year output invest- 


ment in the facilities at will 
$30 


largest project of its kind on the cor 


exceed million, making it the 
tinent 
Design engineering for the 
Scientific 
New Yorl 


The work will be completed in 


and 
project will be handled by 
Design Company, Inc., a 
firm 
1957 

The fundamental idea for the proc 
ess used at Lavera originated in 
France more than 20 years ago. The 
first commercial application of direct 
oxidation of ethylene tool 
the U 2. 
Scientific 


own version of the process 


place in 
then 
Design has developed its 


however and since 


The process was returned to France 
in 1953 with construction of the origi 
nal Lavera plant 

The only other European producer 
will 
be Societe Chimique des Derives du 


of ethylene by direct oxidation 
Petroles, which is building a plant at 


The 


putting up an $8-million plant 


Antwerp Belgian company 


Expansion of the facilities at Lavera 
follows a rapid increase in French de 
oxide and elycol 


mand for ethylene 


compounds Due in part to the in 


crease in the use of automobiles in 
France, the market has ¢ xpande d some 


1) percent over the past two years 
In addition, there has been an in 


market for glycol ethers and 
lucts used in the Pp unt and 


creased 
similar proc 


resin industries, This is brought about 


by a boost in new home construction 


and a greater emphasis on home main 


té 


tenance 


March, 1956—P1 


— 


—— 
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Here's One of the Biggest 


One of the largest fractionating columns ever built goes up at American Cyanamid Company's 
new mono-methylstyrene plant near Avondale, La. The tower, 186 feet tall, was fabricated by 
Delta Tank Manufacturing Company at Baton Rouge, La., and shipped to Avondale on a string 
of four railway flat cars. It weighs 293,000 pounds and is twice the height of standard fraction 
ating columns 

Stress relieving was done at Baton Rouge in three 
moved into place aboard the 
furnace bricked up around it 
the next section of the 


heats, with the first third of the tower 
flat cars on which it was built and the ends of the 
After treatment at 1300 F., the brick walls were 
column moved into the chamber 


75-foot-long 
knocked out 





Dow Expansion in Texas 


Due to Cost $45 Million 


DOW CHEMICAL, 


planning to spend at lea 


PHE 
PANY 


S 


COM butadiene ‘ ‘5 ir Dow 
Midland 
construction in : n Oo na eport 


1959 ha I a 


plants 
Mich 
1/2 millon 
$45-muillion } nada opment ill 
at Freeport 
million 


piant 


mduction ol 
Another 
lor a me 

Rouge, La 

In addition 

Lexa Louisiana, Dow 

build a nthetic-late | 

burg, Calif. ‘The 


program th 


$20 


and plan 
Pitt 


building 


plant at 
comlpan 
percent incre 
it pent 

Cost 
run in ¢ 
company’ 

j 


produce 


I 








Who's Building. . . In the Northwest .. . 


saceviene od - T@XACO Plans New Refinery 


ind 80 


pan long considering ; Oil & Refinin plar at Ta 
, i Pacific Northwest, is J. B. Gill Compa The units 
first. which uv nz 10 purchase it a te it Ana 49) trea! y immer, 195 
operat ae n ) Meanwhile, two other con in 7 yn atic topping and 
capacity of 36 million panies also are plannir Washingeton-State rmal-cra , un Ly ersal Onl 
refiners | 
Straits Refining Company, a _ Dallas 


lexas, concern, has been issued a fast tax Engineering has not been complet 


pounds tic-polymeriz 
The ethylene-oxide project will increase 
write-off certificate for construction of an but the plant is expected to have 

8O000-barrel-a-day refinery in the Puget nitial capacity of about 6500 barrels 


Sound area. And I S. Oil & Refining lay. This later will be increased to around 


Company has awarded the contract for 


Dow's « ipacity to produce th material by 

{0 million pounds a year Phis phase ol 

the program will be completed late in 1956 
In addition to the production expansion, 

Dow's Freeport program calls for construc : 

construction of its proposed refinery at At Ferndale, General Petroleum wil 


tion of ad sion administration center, 
| i idd a second Sovaformer and a distillate 


new pilot plants and laboratory facilitic 


and a 29-mile pipe line. Also planned are The Texaco refinery would be adjoin treating unit to 1 new refinery rt} 


, S ‘ 5 t or 1) ed c 
expansions of the anti-freeze canning pl int un shell Oil ¢ ompanys 90 ee barrel-a work, to be complet 195 
‘ f y wi r 
and the W. R. Veaze Research Cent r, as day Anacortes refinery Shell's was th of a $9 million expai 


| 
well as replacement n the powerhous second Washington refine ry to go on refinery 
n the past two years The reformer will 


Construction on some of the project s 
y ) The first was General Petroleum Cor pacity of 9000 barrel 


inderway, and work on the others will be : 
tarted duri th u The last project poration 59, 000-barrel-a-day plant at former t GO00-batr 
t iv i t i } 
he 
in the program will be completed in the 1 
first half of 1958 $9 million expansion program scheduled run gasoline and naphtha 
st hi ; 
for th refiner Another far 


rndatle Already the company has a other new unit will tre 


During 1955, Dow brought in new plants ; mpany con ering a refiner 
for the production of glycerine and poly vo decision has been made on the size in Washington is Stand Compan 
of plant Texas will build at Anacorte of California. The cor ny h 
nor on the type processes to be used. Ca 


ethylene, and expanded its capacity to U0) 


iS a 
make ethylene lycol and poly tyrene acre site for a refinery near Seattle 
pacity of the new plant, however, is ex 

pected to be about 40,000 barrels a di 


i hs om ’ : 
Continental Oil Company las ¢ n Straits Re finin # be ing orvanize d D\ Shell Oil Company ! vone on stre 
pleted a $450,000 dairy-wax plant at its ( | Peas 


Ponca City, Okl refinery will "0 
eee ’ Bog SOURED Phe ni . amortization on more than $26 million t recently-completec Anacortes W 
| ' 
stallation, with a capacity of 11 million r} 
iis 


was approved for rapid with a new fluid catalvtic-« i 


: is to cover construction of a plant to refinery The unit, « 
pounds a year, will boost Conoco’s annual Cy , 

, turn out some OOO barrels a day of avia ntake of 4,000 barrel emplo s a new 
tion gasoline and jet fuels technique expe ] h 


ted to rea 


output to 20 million pound : greater high 
ie CO an eceve ertificate oO octane-gasoline y | ' Noss } 

Venezuelan Gulf Refining Com- an - comp y ry on Rent : f : al gasoline yield th ie 

Pany expects to complete new installa facilitic plus 65 percent on $5,315,000, 

tion it it 10 OO0-barrel-a-day refinery 1 percent on $6,690,01 I ) percent 

near Puerto La Cruz | the end of 1956 on 35 O00 

\ catalyt cracker ind breaker ine Il he 


Shell 
will re 
ind ww 

contract tor eng ‘ iz and con tion or iri sprin 
being installed by Companhia Kellog ae struction of the { oct units of the i I | n will be 
Venezucla, ‘Total cost of the project will 
run between $8 and $9 million 


Standard Oil Company of Texas 
will expand its El Paso, ‘Texas, refinery 
increasing: Capacity from 46,000 barrels a 
day to 61,000 barrels. No details were avail 
ible IL he company is a Standard Oil Com 
prany ol ( thfornia subsidiar 


The British American Oil Com- 
pany, Ltd., has reached the final stages 
of construction on a catalytic-reformin 
unit at its Montreal Bast, Queb., refinery 
Meanwhile, the company is planning con 
struction ol mother new catalytu re 
former at its Clarkson, Ont., refinery 
The Montreal unit, « ipable of process 
ing 13,000 barrels a day of n iphtha ww 
licensed by The Atlantic Refining Com 
pany. The Lummus Company of Canada 
Ltd handled engineering and construc 
tion for the project t $3-m llion job 
At Clarkson, the company will build a 
$4-million reformes Using a platinum 
catalyst, the new unit will process about 
10,000 barrels a day of straight-run naph 
tha. ‘This unit lso to be built by Lum 
mus, is scheduled for completion ¢ irly in 
195 
The Clarkson reformer will be the third 
to be built by British American in the past 
two years. A unit similar to the reformer 
it Montreal was added to the refinery u Tide Water Speeds Construction— 
Calgary, Alta., in 1955 This Orthoflow fluid catalytic-cracking unit is one of the major installations being built at 
An $8-million catalytic-cracking unit Tide Water Associated Oil Company's new 130,000-barrel-a-day refinery under construction 
was added to the Clarkson refinery in near Wilmington, Del. The main column, to tower 250 feet, will convert 102,000 barrels-a-day 
1954. Present daily thruput of that refinery of heavy crude into gasoline and other products. The guy derricks, 245-feet-high, are used tc 
is 21,500 barrels hoist the prefabricated sections of the unit into place 


) 
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SUPPLY 
STORE 1S OUR 
DISTRIBUTOR 


W.C.NORRIS MANUFACTURER, INC. 


TULSA, OKLAHOMA 


BRANCHES: 
GREAT BEND. KANSAS. CORPUS CHRISTI ieee TTY. OKLAHOMA CITY, OKLAHOMA 
HOUSTON, KILGORE, ODESSA. WICHITA FALLS, TEXAS SALEM. ILLINOIS. CASPER, WYOMING 


WEST COAST DIST. REPUBLIC SUPPLY CO OF CALIF. LOS ANGELES 
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“Cold weather reminds me 
of what Pritchard did at Tioga!’ 


You know how they solved it?” 


“What has Pritchard got to do with the weather? 
And where or what is Tioga?” 


“Pritchard had plenty to do with the weather! You 
mean Ive never told you about Tioga?” 

“No, you haven't. What is it?” 

“Tioga is a place in North Dakota where Signal Oil 
and Gas Company has its new natural gasoline plant. 
Now, that’s where Pritchard really went to work! 
They designed and engineered the whole plant. They 
sure had a tough weather problem to whip!” 


“Was it bad?” 
“Bad? PI say so! Down to minus 40 degrees or less 


in the winter and then up to 110 in the summer. 
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“How?” 


“Dry distillation! They didn’t use a bit of steam in 
the gasoline recovery process Imagine, gasoline re- 
covery without using any steam. You know, I'm not 
too surprised,” 


“What makes you say that?” 


“I know Pritchard. They cut their eye teeth on prob- 
lems like Tioga.” 


J. F. PRITCHARD & CO. 


1625 Roanoke Parkway, Kansas City 12, Mo. 


last page 














Wh > r) a an Monsanto Cromiont Company has 
ee o's Building. «« 1 construction on a plant at Lulis 
Ole r, T rodu ) dipr cid At 
| wid 
weather 
I I ‘ onia ind 
reminds oO a tate 
me of what id tilable to other refiners through “my | ‘ on of , 
Pritchard licensit irrangements ¥ —s 
did at Tioga!’ nitiz operation of the Anacortes re ' santo 
ran in September 1955, with r om: ie . " ‘ tines rl 
ip of the crude-distillation and cataly : ; 
= - ‘ ing units The refinery l 
Dry Distillation Features ned to process 50,000 barrels a day Perymner Corporation, Canada’s gov 
*s* Ww nthet byob concern 5 
Signal's Tioga Piant — The British Petroleum Company, Jlanning to build a new butadiene plant in 
Ltd will spend about $55 nillion fo Iber lhe co n resent butadiene 
D 7 I i } ! hon t Iber ' ny " " | 
esigned and Engineered expansion of its Kent refinery, On the Is! lit 
by Pritchard of Grain, near London, the refinery now 
y processes some 90,000 barrels a day Texas Butadiene & Chemical Cor- 
The new expansion, consisting of add poration, building an alkylate-aveas and 
tional distillation equipment and other butane plant it Houston, will use in un 
processing plants, will raise this figure to derground stora em in Chambers 
about 140,000 barrels. The program, to be County, Texas, for rdiin butane ind 


pro 
were 


in 


completed late in 1957, will be in addition isobutane. Storage wells, each with mini 
to a ’600-barrel-a-day aviation gasoline num capacity of 100,0 0 200,000 bar 
plant to be built at Kent at a cost of $18 will be drilled in 
million 
. Standard Oil Company (Indiana) 
Arabian American Oil Com- = wi) build a four-unit lubricating-oil 
pany, which recently completed a fluid plant at its refinery in Casper, Wyo, Con 
Hydroformer at its Ras Tanura_ refinery struction of the first three units will begin 
in Saudi Arabia, now 18 iddine i] 15.000 in May, with int mperations scheduled 
barrel-a-da Hydrofiner The unit, ex for May, 195 oste ver orporation 
pect d to cost about $4.1 million. is being will be general co cl f our new 
at installed by The Lummus (¢ ompany. It is unit vill ane 
‘a scheduled for completion during the spring iBO0-b el-a-d 1cuum pipe 
of 1957. Lummus also built the Hydre 
Signal Oil and Gas ¢ ompany’s new Tioga, former, a 12,500-barrel-a-day unit ' ArT propane deas 
North Dakota natural gasoline plant fea Union Oil Company of California 
tures dry distillation, with no steam used will move ts pilot-plant units from the 
in the gasoline recovery process = ¢ Wilmiawens st tion uni 
000-1 el y lens On 
The entire plant was designed ind engi wee : ae a 2 se at. 3 V : ° * K d varrel-a-d a e-pUury . 


neered by Pritchard 


phalting pla 
@A_ 1500-barre 


xin ind deoilin init 


This plant was designed for extremely cold ( Anderson-Prichard Oil Corpora- 

weather operations with temperatures tion ha urted up tic-reform 
10° F. or below in the winter; up to The Carter Oil Company, plan ' ty. Kansas, re 

110° F. in the summer capital x<penditures fo 1956 . he us 4 nen 1000 

0 t } 1 

Just another in the long parade of cece 

ful installations, the Signal plant is further 

proof that Pritchard designers and engi 

neers have the kill to de on fae ilities for 


you 


Contact’ Pritchard immediately for full Imperial Oil, Ltd 


details! 
lion p 


a dca 


BROCHURE! 


Standard Oil Company of British 
——— itd., | tartes 





—— 
Write today for free Tioga Brochure. This 

beautiful brochure tell 1 fascinating pic wt D in sig 
ture story of the entire Tioga installation . : 

Here’s a book you'll want to keep Get it 

by jotting a note on your company letter- 


head. No obligation whatever 


re 
ince 
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4NOUSTRY S PARTHER SOR PROGRESS 


JF. Pritchard ale. 


Dept. 496 
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AIRETOOL W 
LESS yo  t ho’s Building... 
CLEANER 
T el? 4 
DOWN ies - will engineer and construct the stills and 


auxiliary facilities 


Airetool ball The 


per year with eating aie 


with single British Petroleum Company, Ltd., and Gulf 


expansion cut- (nil Corporation 
AIRETOOL ae 
un is slip-fit construc- : 
ted, has front and rear Escambia Bay Chemical Corpora- 


om ball bearing thrusts. Cutter tion has started operations at its new 
An AIRETOOL tube main- heads are precision made 


from special heat treated al- | nitrogen fertilizer and ammonia plant at 
tenance program including loy steel, will quickly and Pensacola, Fla. Planning further expansion 
. thoroughly remove all Oo ” ch ; d > ymopany 
regular use of AIRETOOL fecsian demastt trem tubes into the petrochemical field, th company 
Tube Cleaner: Ex yanders P-Type cleaner head shown iwarded the contract for construction of 
ps Sea . x pe is only one of many types 1 polyvinyl-chloride resin pl int at Pens 
and the Tube Expansion available cola 
Control System, will keep COLLINS 3-ROLL Initial production of the ammonia plant 
; . EXPANDER ons l ( be the 
your operation at peak effi- LY ae ) . . i ay ind i will be r. 
plants ZUU-ton-a-day ratec capacity if 
ciency and top production : 
while reducing tube failure immonium solutions, is a $25 million in 
downtime to a minimum tallation engineered and built by Cher 


wy Airetool Tube il Construction Corporatio 
The hardest deposits are Expanders are made tiple , rig » 


Marking Escambia Bay’s entrance nt 
. -_ . . from finest alloy steel ‘ nates y . . 
jul kly removed from expertly designed, precisely the resin field, the new polyvinyl-chloride 
straight or curved tubes, machined and heat — resin plant will be built by Blaw-Kno 
for enduring service ar : , 
quickly and thoroughly, with allel rolling, self-feeding | Company. The installation, to be cor 
AIRETOOL’S powerful hi they produce uniform lete by late 1956, will have in annual 
‘ 4 e : expansion and tightness 
peed cleaners that won't throughout the full thick- 
ness of the tube sheet. The 


bog down. You roll tight, G-100 S-roll expander | Wyandotte Chemicals Corpora- 
accurate tube joints with just one of many available | tion will build a plant 


in Louisiana tc 
for refinery use 


maximum bond when AIRE- | produce ethylene oxide and ethylene glycol 


TOOL T » Expanders are P 
| L, Tube Expanders are Petroleos Mexicanos has completed 
ised, while the unique 1 $12-million expansion of its refining 


AIRETOOL Tube Expansion facilities at Minatitlan. Included in the 
Control System can cut time project, which increased the refinery’s daily 
4 Oo om 4 { ( ) ) ) s 
in half, when you overhaul | output from 24,000 to 50,000 barrels, i1 
_ be a | ’ 1] } AIRETOOL TUBE | cluded a catalytic-cracking unit with 
rr retube a bundle, EXPANSION fresh feed capacity of 10,000 to 12,000 
CONTROL SYSTEM 





refinery is owned jointly by The 


plant, which also has started producin 


capacity of 30 n llion pounds 


barrels a day and a total daily capacity of 


15,000 barrels. Engineering was handled 


™ . by The Fluor Corporation 
The Airetool Tub ” 


e | Frontier Refining Company } 


Expansion Control Sy 
tem automatically and ac brought on stream two new refining 
curately rolls tube joints at units at its Cheyenne, Wyo., refinery. One 
production line speeds 
Eliminates the danger of 
over or under expansion | and the other is a Unifiner with a daily 
fracture or distortion capacity of 3000 barrels. The new unit 
of tube sheet liga both licensed by Universal Oil Product 

ments. Completely ° e 
portable for Company, are part of a $1.5-million pro 
field, shop o1 gram. They were installed by Procon, In 
new work 


is a 2500-barrel-a-day catalytic reformer 


Rohm & Haas Company is plannin; 
to build two new Houston plants, one for 
the manufacture of acetylene and the other 
for the production of ammonia and 
methanol, Gas from the ammonia plant 
Ww ll he used in the production ol 

This in turn will be used in an ex 
icrylate-monomers plant 


Government of Ireland is expected 
to innounce the formation of i 
company set up to build a refinery, sup 
posedly at Whitegate, County Cork. A year 
wo, Eire’s Ministry of Industry and Con 
merce announced that three companies had 
wwreed to establish a company for operat 
ing a jointly-owned refinery. The cor 
MANUFACTURING COMPANY panies are Esso Petroleum Company 
Ireland, Ltd Caltex Ireland, Ltd 
SPRINGFIELD, OHIO Irish Shell 





Regent Refining (Canada), Ltd., 


BRANCH OFFICES: New Y has let contracts totaling $5.5 million for 


Rouge ? 
REPRESENTATIVES b cit ‘ idditional refining facilities at Port Credit 
Ame ) f » 


) { ‘ y C)nt The expansion centers around a new 
EUROPEAN PLANT, V jingen, Th ethe j Fluid catalytic-cracking plant, which als 


There's an AIRETOOL Tube Cleaner and Tube includes a vacuum-distillation unit and 


was polyme rization unit 


Expander for every type of Tubular Construction. I'he main contractor is Procon (Can 


—— - = -_ ida), Ltd. Canadian Ingersoll-Rand get 
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4VCHYLENE—LOCATION and ECONOMICS 


tone & Webster Engineering Corporation has 


outstanding qualifications for appraising the eco 
nomics of ethylene production tor any location in 


this country or abroad. 


To supply the rapidly expanding market 


economically and efficiently, five ethylene pl 
) } 


are at present being designed by the (¢ orporation 


tor clients located in four widely separated area 


the Gulf Coast, the Middle Atlantic 
Britain and France. 

‘To the de: ign and construction of the 
the ¢ orporation brings the experience of 
in the production of ethylene from many « 
feedstocks, plus an extensive background 


’ > ] j 7, , pt leo » 
ducing petrochemicals derived from ethylene 
ey} , . : Write or call us for information as to hou 


and its by products our experience Can he Of assistance to you 


STONE & WEBSTER ENGINEERING CORPORATION 
A SUBSIDIARY of STONE & WEBSTER, INC 


Frat j I a cic H 











Furfural Lube Refinery 
37 Months...99.976% 
FURFURAL RECOVERY 


Furfural Refinery of 
Sté. Francaise des 
Petroles ‘B.P." (S.A.), 
Dunkirk, France 


a 


CHEMICALS 
340P The Merchandise Mart, Chicago 54, Illinois 
Room 540P, 120 Wall St., New York 5, N. Y. 
Room 440P, Main P.O. Box 4376, Portland 8, Oregon 


In the United Kingdom: Imperial Chen 1 ries r hillingham 


Netherlands; Quaker Oats (France) S.A } t t v Par 1X. Frar 


In Japan: F 





a The Quaker Oats (Ompany 


ngland. In Eyvrope: Quaker Oats-G inproducten N.V 








h: 
aM 


The high degree of stability of furfural in petro 
leum refining is again well demonstrated by the 
excellent recovery at the Dunkirk refinery of Sté. 
Francaise des Petroles “B.P.” (S.A.). During 37 
months of operation including start up, the total 
furfural loss was only 0.024% a recovery of 
99.976%. Present losses are 0.017%. This high 
recovery was attained on a new operation, their 
first furfural installation. We congratulate them 
for a well operated lube refinery and the produc- 
tion of high quality lubes. 

In addition to stability QO furfural offers high 
selectivity, low cost, easy handling, year round 
availability, economical storage and safety. No 
wonder QO furfural is first choice of more than 
10 refiners throughout the world. 


Be sure to write for our new Bulletin 203-A 
“Physical Data on QO Furfural”’. 


> ‘Ota Copenhagen, S. Denma In Australia: Swift & C 


Kanematsu & Company Ltd., Tokyo 


Rotterdam, The 


mpany, 











Who's Building... 


the contract for an air blower to compress 
40 Mcf. of air 
Works, Ltd " 


generator 


loronto Iron 
reactor r¢ 


a minute, and 
will build the 


The new facilities are expected to be in 
operation by January 1957. They will in 
crease the refinery’s present rated capacity 
from 14,000 barrels a day to 20,000 bar 
rels 
Pennzoil Company wil! start up a new 
Platforming-Unifining unit at its 10,000- 
barrel-a-day refinery at Rouseville, Pa. The 
reformer has a 2000 
barrels a day. 


The M. W. Kellogg Company »jans 
to build Houston for 
polyolefin plastics, using a 
oped by Phillips Petroleum Company. A 
license agreement has been reached be 
tween Phillips and Pullman, Inc 
company of Kellogg 

Plans call for the 
completed within 18 to Kellogg 
will be Phillips’ catalyst 
for copolymerization of mixed olefins. In 
addition to using the catalyst in 
new polyethylene, it will be the 
developing new resin from olefins 


Texas Asphalt & Refining Com- 
pany, asphalt 


Pasade na, Te xas, has awarded a 
for engineering and supervision of con 
struction to Pona Engineers, Inc., a Hous 
ton firm, Engineering work on the 2500 
barrel-a-day plant is about half finished, 
and Pona is due to start receiving bids for 
The pl int, to cost $1 million, 
is scheduled to begin partial operations in 


July 1956 


design capacity of 


making 


proc ess de vel 


facilities in 


parent 
new facilities to be 
24 months 
using new type 
making 
basis for 


planning an refinery for 


contract 


construction 


Socony Mobil Oil Company plans « 
add ten catalytic reformers, four alkylatio 
plants ind three hydrodesulfurization un 
to its refining tacilities by 1958 

This year the compar will spend $95 
million, and another $6 million will be 
put into refineries in 195 The $226-mil 
lion expansion will be completed in 
with an outlay of $64 

Construction has b n sch 
catalytic it th company 
East St And one of th 
hydrode installed 
at the refinery in 

The ret 
process, 
O00 barrels 
barrel-a-day pretre 

\ contract for 
went to The Fluor 
will start about mid-year 
pletion due in early 195 

The Paulsboro 
22,000-barrel-a-day « ipacity, will be con 
pleted in March 1957. It will be built b 
Foster Wheeler ¢ orporation 

A second hydrodesulfur 
a daily capacity ol 
built at the affiliated refinery in 
Germany. A contract for en 
construction on this project wa 


C, |} 


relormins unit 
Louis, Ill., refiner 
ifurtzation unit 


Paulsbor 


Corporation, Construc 
tion with cor 


unit, which will have 


vation unit, with 


900 will be 


barrels 
Bremen 
necring and 
awarded to 


Braun & Company 


International Petroleum (Colom- 
bia), Ltd., planning i 5 OOO-barrel-a 
Mamonal, near Cartagena 
Main process 
millon refine 

pipe still 
ht-ends an 


merization and 


day refinery at 
will build 
ing equipment for the $ 
will be in 
a catalytic-cracking unit, lis 
facilitie i pol 
liquefied-petroleum-gas equipment 


i diversified plant 
itmospheri vacuum 


treating 


The company, diary of Standard 
Oil Compan Nev \ has 


named 





LITHIUM METAL AND ALLOYS 
LITHIUM HYDRIDE 

LITHIUM HYDROXIDE 

LITHIUM CARBONATE 

LITHIUM CHLORIDE - BRINE . etc. 





MAYWOOD CHEMICAL WORKS 
MAYWOOD, NEW JERSEY 


Pioneers in Lithium 
Since 1901 


ESTABLISHED 1895 








Var hi 1956 Py 


For mor 


data on advertised products, use 


COMPLETE RANGE OF SIZES AND 
MODELS IN BOTH MEDIUM AND 
HIGH PRESSURE TYPES 


MORE COMPACT THAN EVER... 





P.952-A 
gives flexibility in this compact 
size No. 25 unit 


TIONAL AIROIL 


FUEL OIL PUMPING 
AND HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping and 


Heating Units are specially designed to 


Turbine and Electric Motor drive 
Model P-ES2H 


Steam 


for combustion all grades all 


including No. 6 or 


Bunker ‘( Oil and residuums 


prepare 
grades of fuel oil 
They will 
draw fuel oil from above ground or un 
derground tanks preheat it to proper 
constant temperature and deliver it to Oil 
Burners at an even pressure, best suited 


for the Fuel Oil 


and Heating Units are the result of years 


burners. Our Pumping 


of experience They come completely 


equipped ready for steam, exhaust, con 
densate, oil suction, oil return, and elec 


trical connections. All valves regulators 


piping 
These 


etc are accessible The 


readily 
arrangement is easily understood 


compact, space-saving units are available 
sizes and models in beth 


High 


details 


in a range of 


Medium and Pressure types. For 
Bulletin 


4 very interesting and informative 


complete write for our 


O'L BURNERS and GAS BURNERS for indus 
trial power, process and heating purposes 

STEAM ATOMIZING OIL BURNERS 

BLUDGE BURNERS, Steam Atomizing 

MOTOR.DRIVEN ROTARY BURNERS 

MECHANICAL PRESSURE ATOMIZING OL 
BURNERS 

DUAL STAGE 
Atomization 

LOW AIR PRESSURE OIL BURNERS 

AUTOMATIC OIL BURNERS for small process 
furnaces and heating plants 

GAS BURNERS 

COMBINATION GAS & OIL BURNERS 

FUEL OTL PUMPING and HEATING UNITS 

FURNACE RELIEF OOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


Combining steam and Mechanical 


Ss wa 


NATIONAL AIROIL 
BURNER CO., INC, 


1254 East Sedgley Avenue, 
Philadelphia 34, Pa 
Southwestern Division: 

2512 South Boulevard, Houston 6, Texas 


Reader Servic Card last pag« 





SHELL Launches 
New Safety Series 





All over the country people are seeing Shell Better Driving Quizzes 
like the one on the right and those below. 

sehind this new campaign lies Shell’s conviction that part of our job 
—as a major supplier of gasoline and oil products—is to promote driv- 
ing safety. That’s why Shell started the famous ‘“‘Share-the-Road” club 
back in the late 1930’s. That’s why we established the Carol Lane Awards 
for women’s efforts toward traffic safety. 

This new safety series urges the reader to test his reflexes, eyesight, 
knowledge of road signs, driving attitudes. No longer can the reader 
shrug off a safety message as written for “‘the other fellow.” First indi- 
cations are that these advertisements actually are helping many drivers 
think more seriously of their highway habits. That’s a sure sign of a 
better future for all of us. 


(an we tell rroad sim tw its shape ) 


| = } 


a? iv. 


: “7 SHELL Of COMPANY Sanu 
mmr wi 011 COMPANY 2 


ou driving ittitudes 


Ser how fast Vou can 
move tothe brake! 


SHELL OFF COMPANY 4 SHELL O1L COMPANY 
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TRY THIS 
BETTER DRIVING QUIZ! 


It helps you relate your reaction 
time to safe driving speeds. 
Others in Shell’s public service 
series on driving safety: high- 
light such factors as courteous 
attitudes and recognition of 
road signs. 






































HOW FAST CAN YOU TOUCH EACH 
SQUARE IN NUMERICAL ORDER? 


WITHIN 9 SECONDS? Your reflexes are about average. 
WITHIN 7 SECONDS? Very good. 
WITHIN 5 SECONDS? = Excellent. 


MORE THAN 9 SECONDS? YOUR REFLEXES ARE 
TOO SLOW. DON’T DRIVE OVER 45 M.P.H.* 


bert J. Stack, Director, Center for Safety Education, New York University 





Who's Building... 


Jechtel Corporation’s South Americar 
filiate, Compania Bechtel, S. A 

form engineering and construction 

stages of construction will get underway in 
April. The refinery is scheduled for com 
pletion late in 1957 


Carbide and Carbon Chemicals 
Company, already building a new 
ethanolamines unit, will further expand 
its petrochemical operations at Seadrift 
xa by increasing capacity ol the ethyl 
ene-oxide plant. The project will bring the 
plant's total ethylene-oxide production to 
more than 200 million pounds a year Ad 


1 


ditional capacity for making ethylene glycol 





will run 65 million po inds 


Hercules Powder Company plans 
to spend $25 million for construction 
in 1956, as compared to $13 million in 
1955. The company’s building program for 
1956 and 1957 includes the following 
petrochemi il facilities 
@A high-molecular-weight-polyethylene 
plant now under construction at Par 
lin, N J The new installation, a JU 
million-pound-a-year plant, will use the 
Zieglar low-pressure process 
@ Formaldehyde and pentaerythritol fa 
cilities at Louisiana, Mo. These units 
already under construction, will turn 
out 100 million pounds a year of for 


4 maldehyde and 24 million pounds of 
atever the operation met oe 
sees 


Facilities to manufacture p-cresol at 
a new oxychemicals plant in Gibbs 


H H town, N. J 
te CN ic = Ga Oup Ings Approximately 10 percent of the con 


pany s chemical output is based on petro 





leur 


for fast, leakproof connections ! ini: Alain: eniaidlie te 


gone on stream with a new Platformer 
and Unifining unit at its refinery in 
. : : Cheyenne, Wyo. Both units are electron 
Seal Couplings ‘making connections”! And what connec- ically-controlled 


tions! Absolutely leakproof. Couple or uncouple in one second. Electronic instrumentation was used by 


Everywhere in industrial operations, you find Titeflex Quick- 


cause pneumatically-controlled instrument 


Allow free flow of any material. Sizes 4” to 12". cies Eilts dukes Gis Uieaaelen tdinioon 

See drawing for typical uses. Then check your own plant Phe new installation is the first in a U. S 
for trouble spots where Quick-Seal Couplings can serve you refinery A - ows — le -_ v . er 
profitably. For details Rok: send coupon. transmittec vy electrical impulses n other 


electronic-instrument installations the level 
transmission has been pneumatic 


as Tank Car Unloading 0 Mobile Testing Fresh feed to the 2000-barrel-a-day Plat 
Eavipment former is naphtha derived from Wyoming 
ee Furnace Doors — 


crudes. The naphtha, boiling in the range 
| of 180 to 400 F., is converted into high 
eF Biending "Switchboards” 0 Machine Cleaning |} octane blending component 
| The Unifiner was designed for alternate 
4] Lift Trucks —Hydraulic Lines 7) Air Lines for Tools operations charging either 3000 barrels a 
day of 375 to 560 F. high-sulfur straight 
run distillate, or 2500 barrels of 400 to 650 
F. mixed straight-run distillate and catalyt 
ically-cracked cycle oil The unit was 
placed on stream charging 2500 to 
TITEFLEX, INC. (industrial Products Div.) barrels a day of straight cracked 
60L Hendee Street, Springfield, Mass | stock 
Send me your free Quick-Seal Couplings Catalog —don't obligate me. ' ce on, Inc., = the peatonn me ind 
nifinin units icy were designed | 
Name Title Universal Oil Products Company, which 
ilso designed the installation of th: les 


Firm tronic instruments 


Address Cosden Petroleum Corporation |: 
City placed on stream a 2100-barrel-a-day I 
finit init at its Bie Spring 
finery The unit pretreating 
naphtha, will be used to supply 
to a 4900-barrel-a-day Rexforme: 


Titeflex Quick-Seal Couplings - trcteree! ot stcreretg.g | Gosden is operating 4 Platform 


rated with a Udex unit. The fort 
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Who's Building... 


lity is running on a blocked off basis to 
produce motor fuel and aromatics 

When the Rexformer goes into opera 
tion, the Platformer will process only light 
naphthas for preparation of aromatic feed 
stock to the Udex unit. The Rexformer will 
process heavy naphthas for conversion into 


high-octane blending component 


Ceylon Government is negotiating 
with four international companies for con 

struction of a 21,000-barrel-a-day refinery 

Only details remain to be worked out with 
the Royal Dutch/Shell Group, The British 
Petroleum Company, Ltd., Standard-Vac 

uum QOil Company and California/Texas 
Oil Company. The refinery, expected to go 
on stream in 1958, will have a daily capacity 
of some 21,000 barrels 


Industria Raffinazione Olii Mine- 
rali, Italian affiliate of The British Pe 
troleum Company Ltd has gone on 
stream with a 2000-barrel-a-day Platform 
ing unit at its Porto Marghera refinery 
near Venice. The prime contractor was 
Procon (Great Britain), Ltd 


International Synthetic Rubber 
Company, Ltd., a new company, has 
been formed to make synthetic rubber in 
Britain on a commercial scale. Companies 
which have agreed to join in the project 
are Dunlop Rubber Company, Goodyear 
Tire and Rubber Company (Great 
Britain), Firestone Tire and Rubber Com 
pany and Michelin Tire Company 
Britain on a commercial scale. Companies 

Production is scheduled to start in 1958, 
and it is expected that initial output will 
run about 50,000 tons a year of general 
purpose synthetic rubber 

This will be Britain’s first venture in the 
production of general-purpose synthetic 
rubber, although pilot plants and small 
production units have been built or under 
construction to make synthetic rubber for 
special purposes. Dunlop, for example, has 
a 2000-ton-a-year plant, and Monsanto 
runs one with an annual output of 4000 
tons 


The Standard Oil Company (Ohio) 
1s considering a major refinery expansion 
Engineering studies for the project are be 
ing carried out by the company s tes hnical 
staff. Sohio’s refining operations are cen 
tered it Cleveland Lima ind Toledo 
Ohio 


Societe Rhone-Poulenc of France, 
with Societe Kuhlmann, will build a poly 
ethylene plant in France, using the low 
pressure process licensed by Phillips Petro 
leumn Company. Location or capacity of 
the plant was not available 


Esso Standard Oil Company 

ready to start construction on the first 
catalytic-reforming unit at its Linden, N., J., 
refinery. The unit, to be a 20,000-barrel 
i-day fixed-bed Hydroformer, will be the 
largest of its kind in commercial operation 

The process, de veloped by E.sso Re search 

Engineering Company, also will be used 
for an 8000-barrel-a-day reformer to be in 
stalled at the Montreal refinery of In 
perial Oil, Ltd. This company inother 
ifiliate of Standard Oil Company n 
Jerse \ 

Only two other units of this 
been built. One is a 3000-barrel 

operation at Esso Standard 





versatile, durable 
Titeflex metal hose... 
for every type of processing operation 


Can take grueling punishment from corrosive fluids, high 
temperatures, excessive vibration and pressures . . . or from 
any combination of these industrial spoilers. All-metal con- 
struction. Wide range of sizes. Braided or unbraided. Choice 
of alloys and fittings to meet every need. 

Titeflex Metal Hose finds many important jobs everywhere 
Investigate your processing operations now and see where 
Titeflex Flexible Metal Hose can work for you. Send in 
coupon for important additional information today 


@ Fire Extinguisher @ Mitting Machine 


*y Air Control Lines Q RG NG 
3) Cleaning Vats Lubricating Lines 


oO Air Conditioning Units as Steam Lines 


TITEFLEX, INC. (industrial Products Div.) 
600 Hendee Street, Springfield, Mass 


Send me your free Titefiex Flexible Hose Catalog without obligating me 
Name Tithe 

Firm 

Address 


City State 


corrosion 


TITEFLEX FLEXIBLE METAL HOSE licks | Vitcorion i” olf industrial 


pressure operations 
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Who's Building. ee 


refinery; the other, with a daily capacity 
of 2500 barrels, is in operation of the 
Carter Oil Company plant at Billings 
Mont. Carter also is an affiliate of Jersey 
Standard 


Solway Process Division, 
Chemical & Dvye Corporation exp 
TO SHOW YOU... (2&5: 
ees vin ride-rmn lan 
one of the thousands of custom-made 


heat exchangers 


that Parracoil builds 
Syrian Government? ha; 


for industrial needs fers from a number of coun 
| nited K nec 
Czeckosloy 








va 
' 
ronment jannin 

)-barrel-a-da refines 


{ 


0 million for th project 


Raffinerie Belge de Petroles wil! 
idd combination § catalytic-d ilfurization 
tic-reforming facilities to its 1 
Antwerp. Engineering and con 
on the Belgian project will be done 
International Corporation Ihe 
will use a Sinclair-Baker platinun 
catalyst 


General Petroleum Corporation 
planr ir to idd 1 second Sovator 
and distillate-treatin nit to its new 1 
finery at Ferndale, Was} he work, to be 
‘ n 1957, is part of a $9-million 
program scheduled for tl 

A 13,000 cfm direct- r 

fired air preheater be The reformer will have a d 

9900 barrel The pre 


ing assembled at our 
6000-barrel-a-d unit. Th 


Elizabeth plant. The i aveat iieht stratehtrui 


stainless steel combus phel 
nN ipern 


tion chamber (not 

shown) sets below the Alba, s. Rs, i Brazilian 

tube banks. Air exit whic rden Compan hold 
temperature 1000 F nteres will launch a $3.5-million 


ng program at Cubatao, to produce 


OUR EXPERIENCED ENGINEERS are available to ex. | 4400 formaldehyde and synthet 
pedite planning and specification work and to suggest the most suitable product it Curitiba 
The new plant whicl 
and economical exchanysc r design. { 1958, will ha 
oO ; ! of methanol. It v 
MODERN MANUFACTURING facilities and advanced double Alba’s production of 
techniques, skilled and seasoned shop personnel guarantee fabrication to - thetic rr 
rigid specifications. Heyden Chemical Corporation |: 


t construction at Fords, 
FAST DELIVERY is assured by eli ient shop work and on nae! icteric ‘ panei 


immediate transportation fac ilities. 


DAVIS ENGI N E ERI NG CORPORATION | de af Poth oF . : 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. + 1064 EAST GRAND ST., ELIZABETH 4, NEW JERSEY 


a 
QP / Societe Francaise des Petroles 
o plans to install lev itmospl! 


{y Se listillatio init at it fire n I 
va 


I 4 en one ge 


im Comy 


relormiu 


Since 1915 Paracoil’s skill to do comes of doing... Sirice 1915 
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we never 


underestimate 


the creative 





in construction... 


Building petroleum refineries, petrochemical 
and chemical plants requires complete 
understanding of practical construction 
techniques. You know, and we know, 
that there is no substitute for experience, 
a thorough knowledge of tried-and- 
proved methods, in this business. But, 
there is an important something 


beyond this, too 


It is the “creative sense’’ ever present 

at Procon, the constant seeking for 
better, more practical more economica 
ways to build the most efficient 
installations for our clients. We are ready 
to apply this creativeness to your 


construction problems 


PROCON corporate’ 


1111 MT. PROSPECT ROAD. DES PLAINES 


PROCON (Conaaée) Limiren 


TORONTO 18. ONTARIO. CANADA 


PROCON Great didi) \AMITED 


LONDON, W. ¢ 2. ENGLAND 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM 
PETROCHEMICAL AND CHEMICAL INDUSTRIES 


For more data on advertised products, use Reader 





As Management Sees It 





In 1945 


Cracking coils and tankage at the Stanvac refinery in Indonesia shown after Allied 


bombers scored a direct hit in April, 1945. The refinery was then operated by Japanese occupational 
forces. 


Standard-Vacuum’s Achievement .. . 


In 1953 General view of the gasoline 
treating plant and cracking coils at the Indo 
nesian refinery after its postwar rehabilitation 


Postwar Construction in Five Countries 


STANDARD-VACUUM Oil Com 
pany, at the close of World War II 
had no refining operations. The com 
a 45,000-barrel 


had fallen 


pany’s only refinery 
a-day plant in Indonesia 
into Japan se hands 

Stan 
vac’s daily refining capacity is 181,500 


barrels, ‘Vhe 


refinerie 


‘Today just ten years later 


company is Ope rating six 


in five countries of the East 
ern Hemisphere 
Here’s the 


ten years 


1947 


boxscore on Stanvac’s 


ol postwar growth 
Re-opened the Sungei Ger- 
ong refinery at Palembang 


Indonesia 


Put a new refinery on 
stream at Altona, near Mel 


bourne, Australia 

Purchased a major interest 
in and compl tely reno 
vated damaged 


two wal 


refineries in Japan 


Started operations at new 
South 


India 


refineries in Durban 


Africa 


and Bombay 


Standard-Vacuum Petroleum 
Maatschappij resumed operations al 
regained 


Palembang a year after it 


control of the wrecked refinery and 


repair crews had started to work 
‘The refinery was a mess when offi 


SVPM, 


affiliate in 


cials of Standard-Vacuum’s 


Indonesia, saw it again 


after four years. It had been wrecked 


under Dutch military orders when the 


Japanese attacked in 1942, and it was 
hit hard when | Ss 
returned the wat 

Once the largest U 
the Far East, 
started up again at less than half its 


again bombers 


to Indonesia. 
S. refinery in 
Gerong 


Sungei was 


prewar capacity. Not only was the 


refinery damaged by war, but while 


the Japanese were in possession there 





For the past ten years, refin- 
ing companies all over the world 
have been expanding and im- 
proving their plants, in a never- 
ending effort to meet the post- 
war demand for petroleum 
products. This is another in the 
PETROLEUM REFINER’s 
series on the companies that are 
leading in construction to meet 
that demand, 











had been practically no effort at main 
tenance. As a result, not only did miss- 


ing and damaved parts have to be 
replaced, but almost all the equipment 


had to be ove rhauled 


Within eight months, however, re- 
pair crews had returned output to its 
full 45,000 barrels a day. Since then 
through 


removal of bottlenecks the 


refinery has been able to gain an addi 


tional thruput of 20,000 barrels a day 
A heavy 


renovating 


investment was made in 
the Sungei Gerong refin- 


ery but no new processing equipment 


was installed. Except for recent addi 
refinery stands today very 
much as it did before World War I] 
two shell-still batter- 


topping, 


tions, the 


It consists of 


ies for crude two vacuum 


pipe stills in series and two small pipe 
stills for crude and rerunning; four 
tube and tank thermal-cracking coils 
two Edeleanu plants and an alkyla 
unit; a 


light-end 


tion 
other 


compressor plant and 
40 ,000- 


wax plant; sulfuric 


facilities; a 
ton-a-yeal acid 
facilities and the usual treating equip 
ment, with steam- and power-generat 
ing units and other utilities 

Scheduled work to be carried out at 
Palembang in 1956 and 1957 include 
a complete revamping of the existing 
plant, with the installation of a poly 
merization plant and fluid catalytic 
cracking unit. This work is expected 
to cost some $20 million. The refinery 
originally cost about $30 million 

In 1949, Standard-Vacuum’s mar 
Australia, Vac 
Ltd., built 
2000 


keting subsidiary in 
uum Oil Company, Pty.., 
and began operations of a 
barrel-a-day lubricating oil plant and 
asphalt refinery at Altona. Later thi 
was taken over by Standard-Vacuum 
Australia) Pty 


Ltd... which by 1955 expanded it toa 


Refining Company 


27,500-barrel-a-day fuel-products 


plant, giving Stanvac’s Australia af 


filiate one of the most modern re 


fineries in the Eastern Hemisphere 


This major expansion cost a total 


PeTROI M REF! 























NEW T.C.C. UNIT JOINS 10 YEAR OLD SISTER 
AT EAST ST. LOUIS REFINERY 


Two Thermofor Catalytic 
Cracking Units stand here side 
\ by side at Socon Mobil Oil 
“ Company s t St. Louis re 
finery, for 10 year 
stood il I ! 
neered and constructed by The 
Lummus Comp 
The first unit, with 10,000 B/D total charge and bucket 
lift for catalyst, went on stream in 1944 and has operated 
satisfactorily ever since 
The second unit, complete with feed preparation, frac 
tionation, and g recovel ections and using gas lift f 
catalyst circulation vent on stream in November 1954 
Its total charge 15,000 B/D 
We feel that the confidence i 
choosing Lummus for the re peat unit ind the installation 
of other East St. Louis tacilitic it j une time 
justified by our performance on the 
Working closely with Socony engi it the refines 


and in their main office in New Yo immus performee 


ill work with a minimu of inter 


operation thus maintaining 


Houst 
Sali ITY rue iri 
Honesda kabric ated Pipin 


LUMMUS 


DESIGNING ENGINEERS AND CONSTRUCTORS 
FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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A Zulu refinery worker, decked out in tribal regalia, poses in front of the fluid combination unit 
at Stanvac’s refinery in Durban, South Africa. The plant had an average daily crude run of 
19,600 barrels in 1955 


ol SOO) 
Altona 


millon 


Cost of the original 
about $5 


millon 
refinery had run 
clistillation 
25.000 barrels 


18.000 


crude 
whi h W ill handle 


Stanvac 


In addition to a 
unit 
a day installed a 
barrel-a-day charge to reactor 
Phermotor catalytic-cracking plant 
Later a catalyth 


reforming unit wa 


erected, and carly this year the com 


pany completed the installation of 


alkylation facilities 
400-barrel-a-day 


an additional $5 mil 


1 
The reformer, a 
Sovalormer, cost 


alkylation unit ran the 


Altona to 


lion and the 
total investment at 


$49 600.000 


about 


Construction on the 
Nove miber 


tual work on the process area begin 


project’) was 


started in 1952. with ac 
ning in January, 1953. Contractor for 
the over-all job was Braun ‘Transworld 
Corporation, a subsidiary of CE 


Braun and Company 


In Japan, Standard-Vacuum ac- 
loa 


quired a mayority 
a company with 


Nenryo Kogyo, Ltd 
two refineries which had been put out 
When 


to Op- 


interest inh 


of commission during the wan 


these 


refineries were returned 


eration m 1950 they gave Stanvac an 


increase of about 15 


percent in its 
total refining capacity 

Lovethe: the Waka- 
yama and Shimizu had a daily crude 
10,000 barrels. This has 
increased primarily 
at Wakayama 
to a combined output of more than 
10.000 barrels a day 


refiners at 


Capacit ol 
ice been 


through construction 


Che Wakayama refinery was started 
up with a daily capacity of 6000 bar- 
rels. Later this was increased to 12,000 
barrels, and in 1954 the company in- 
stalled additional distillation facilities, 
pushing capacity up to 35,000 barrels 
a day 


Also a fluid Hydroformer went on 


1955, and a fluid 


catalytic-cracking plant is due for 


stream in Mare h, 


completion at Wakayama in Decem- 
ber, 1956, 

The refinery at Shimizu was re- 
turned to operation at a daily capac- 
ity of 4000 This has 


been increased to 6000 barrels 


barrels since 
Other 
work at Shimizu has included re- 
vamping the refinery’s lube-oil facili- 
ties 

Both the 


fineries were built 


Durban and Bombay re- 
in countries which 
had been forced to import almost all 
their finished 
The able to 
furnish about a fifth of the products 
South Africa, and the 


sombay supplies some 30 


petroleum products 


Durban refinery is now 
consumed in 
refinery at 
percent of India’s petroleum needs. 

The South African plant, based on 
rate of 19,600 barrels a day, 
yields some 8200 bpd of 
1000 


a crude 

gasoline, 
3900 bar- 
1800 barrels of fuel 
100 barrels of asphalt 


barrels of kerosene, 


rels of diesel oil, 
oil and 

Che plant was built by the affiliated 
Standard-Vacuum Refining Company 
of South Africa (Pty Ltd. Con- 
struction was started in January 1952, 
and the refinery went on stream two 
years later. Foster Wheeler, Ltd., was 
the main contractor 

suilt at a cost of $25 million, the 
South African refinery was one of the 
first to fluid catalytic- 


cracking unit with atmospheric-crude- 


integrate a 


distillation and thermal-reforming fa- 
The 


equipment 


cilities same type combination 


was installed in Bombay 

The Bombay installation is a 3). 
Q00-barrel-a-day refinery on 
Island in Bombay 
$35 million, it was the 
multi-product refinery in India 


lrombay 


harbor. Built at a 


cost of first 

It is owned and operated by Stand 
ard-Vacuum Refining Company of 
India (Pty.), Ltd., a Stanvac affiliate 
in which private Indian capital holds 
a 29 percent interest 

Of the refinery’s output, 9.574.000 
1,144,000 
1.687.400 diese] oil; 
1,658,800 fuel oil, and 1,401,000 bar- 
rels bunker oil. 


barrels a year is gasoline: 


barrels kerosine 


Principal contractor for the Indian 
project was The Lummus Company. 

And now Stanvac is turning its at- 
tention to a sixth country of the East- 
ern Hemisphere. In the Philippines, 
negotiations are underway for con- 
will be 
seventh refinery. Present plans call for 
the Philippine refinery to be built for 
a daily capacity of 20,000 barrels. 


struction of what 


Stanvac’s 


PETROLEUM REFINER 














The risk is too great 
—clean it right 


10) OO”) 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





You Get Even, No Glare 


LOW COST LIGHTING 


for Gages, Rotameters,etc. 


with JERGUSON 


Explosion-Proof 


GAGE ILLUMINATORS 
ee 


UNDERWRITERS’ 
LABORATORIES 
APPROVED 


i 


Los get even, no glare, Low 
Cost Lighting with 


Jerguson 
. the improved il 
are unexcelled for 


ection Jerguson 
for Ulustrated 
nade in double section) 


Illuminators . , 
luminators that 
pages, rotameters, ct They give 
you ideal illumination with safety 

and make possible faster, casier, 


accurate re ading. 


Jerguson Illuminators use the 
princi le of solid wedye lighting to 
give you clear, even lighting, witl 
out hy oh ip ty 
the plastic 
evenly A 


better illumination at a cost so low 


Light flows through 
reflected 
bulb gives you 


wedge and is 
single 
that saving quickly pay for the 


tlluminator 


Jerguson 
proved by 
tories and are 
their 


IIluminators are ap 
Underwriters’ Labora 
built in accordance 
Standard for Electr 


Lighting Fixtures for use in hazard 


with 


ous locations for Class 1 Group 1) 
Service Made in a variety of sizes 


also avatlabl im a non-explosion 


prool model 


Investigate Today. Write for Data 
Unit on lerguson liluminators 


Cares and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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Here’s how management can avoid . . . 


Pin Pricks From Within 


Without sound internal employe relations, a 
company’s external public relations program can be rent 


asunder. 


By William S. Wilcox 


Jnivers Ty :; leas Rutaer Univer 
} j 


Newton Square, Penr 

EXTERNAL Pusuic relations is a 
composite of what people outside a 
company think about it—and internal 
public relations is derived from what 
people inside a company know about it. 

‘The everyday relationships within a 
company create the atmosphere of 
internal public relations. The external 
form is a vossalmec! cloak that can be 


rent 


asunder by pin pricks from 


within. Productive external public re- 
lations begins internally with em- 
ployes 


The 


known 


genesis of the well 


It tool 


in ¢ thie ago 


need is 
root in the early ’90’s 
Anyone who has read 
Upton Sinclair’s book, “The Jungle” 
will recall the 


terrilying economu 


pressure and the stark misery of the 
lives of the stockyard workers—their 
utter dependency on their employers 
for life itself—the tragedy of unem- 
ployment and the anti-labor attitudes 
in those days. “The Jungle” brought 
the archaic employe relations of an 
entire industry to the court of Public 
Opinion. Shortly thereafter the old 
Muncey’s Magazine ran a series of 
articles on the price being paid for 
steel in human blood. so many drops 
per pound of metal. The two together 
started the safety and the personnel 
Ameircan industry 
The employe relations of the 
had 


sense of right. Sometime later. one of 


movements of 


two 


industries violated 


the public’s 


A Good Supervisor Must: 


Possess the right balance between stern- 


ness and familiarity. 


Know how to control his temper. 


Give clear directions and follow up the 
work without nagging. 


Be careful to give credit to others for their 


ideas. 


Keep the few promises that he makes to 
his men and see that those promises made 
by management are carried out. 

Administer reprimands in private, talk 
straight to the point and not harbor a 


grudge. 


For more data on advertised products, use Readers’ Service Cards, last page 








: 
% ‘on 
ba 


I ad Pi, 
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ROCKWOO) | 


~ SPRINKLER COMPANY worcests 


: ; wane meee 
Rockwood Wet a wetting liquid specially pre a Ta 
pared for fighting deep-seated fires. Available in 50 » 


gallon drums, 5 gallon and 1 gallon cans 


A fire fighter knows better 


Water alone won’t do it! The most Rockwood WET has proven its effec 
effective way to fight this type of fire tiveness against deep-seated fires in 
is to add Rockwood WET to the water wood, paper, sawdust, cloth, rubber, et« 

It’s the most effective way, because You can use Rockwood WET in pro 
Rockwood WET increases the fire ex portion of 1% for Class A fires and 2‘ 
tinguishing action of water. The result for Class B fires. The Rockwood educ 


ROCKWOOD SPRINKLER COMPANY 
is quick extinguishing, reduced rekin tor and proportioner is 


Portable Fire Protection Division 
1090 Harlow Street 
Worcester 5, Massachusetts 


Bpec ially de 

dling — in less time. ..with less water! signed for this purpose. It automatically 
The remarkable penetrating power of proportions liquids at any fixed 

Rockwood WET reaches the very seat centage, from 1% through 6% 


| 
| 
| 
| 
| 
| 
| 
| 
of the fire. And Rockwood WET retains Put this fire fighter to work for you! | 
| 
| 
| 
| 
| 
| 
| 
1 
' 


per 


Please send me your illustrated booklet on 
y 


Rockwood WE'l 
its great depth of penetration even at lor complete details write today for 


fire temperatures. Tested and listed tockwood’s free illustrated 


catalog 
by Underwriters’ Laboratories, Inc., Distributor 


sin all principal cities 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water... to Cut Fire Losses 





For more data on advertised products, use Readers’ Service 
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the bloodiest strikes and labor dis- 


| turbances in our country’s history 

took piace in Colorado, on the prop- 
erties of the Colorado Fuel and Iron 

| Company 

An outgrowth of this disturbance 


was the first Employe Representation 





Plan in this country where employes’ 
ideas and advice were openly solicited 
and freely given. All of the elements 


: of a sound employe relations program 
had their Inception in the three inci- 

dents described—and as a result the 

external public relations of the indus- 

tries involved have improved immeas- 


urably ever since 

It is quite clear why a thought- 
through « mploye relations program is 
needed in companies where the num- 
ber of employes is so large top man- 
agement does not have time for every 
ndividual employe. The why can be 
stated about as follow 

“To accomplish the mission of the 
ompany with less friction, le delay, 
and through more intelligent coo pera- 
tion.” 

Whenever a person hires another 
to do work, a relationship is started 
that is different but nevertheless de- 
pendent upon the human relationship 
between two people The hired man 
must be selected, and. if necessary, 
trained for the duties of the work. He 
must be in agreement with the pay he 
is to get and his hours of work must 
be understood if only that the 
ndefinite. He must know what he 
can and cannot do on the job in order 
to protect his employer’s interest and 


safeguard his own welfare he 


human relationship must be fair and 


One of 4 Murray type u turbo-gear units installed in a southwest rubber plant reasonably satisfactory to both 

still giving trouble free service after 12 years in an unprotected outdoor The 

location. This unit drives an Induced Draft Fan requiring 425 HP at 683 RPM. 

The turbine speed is 3500 RPM. ple but effective er ploye relations 
program. There are three sound prin- 


next ste p 1s to ¢ tablish a sim- 


ciples to follow 


@ Murray turbo-gear units for mechanical drive are right at home 

in difficult outdoor installations. Fans, pumps, compressors, and | 
many special types of slow speed machines are among the long self 
list of installations powered by Murray turbo-gear units. 
Murray gears are of the Herringbone or Double Helical type and activities to undermine t] 
all are pressure lubricated at the point of tooth contact. sibility that a supervisor has for 


handling his own human problems 


1. Don’t do anything for an employe 


that he can and should do for him- 


2. Don’t permit employe relations’ 


e respon- 


in a human manne: 


My | RRAY IRON WORKS COMPANY 3.53.05 bypass a supervisor's author. 
ity over his people until he refuses 
to, or 1s incapable of functioning 

BURLINGTON, |OWA Pests ieiiaiha 





for management 


Builders of Steam Power Equipment for Three Quarters of a Century | Supervisors and other members of 
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A Specialized 
Engineering Service 


NOISE— 


— from intake or 
discharge of air, steam 
or gas piped to 
atmosphere 
_from engines, 
compressors and 


vacuum systems 


_from surges created 


by compressors, 
s, blowers and 


pump 
e reduction 


pressur 
systems. 


The Burgess-Manning Snubbing Principle has, 
for many years, been engineered to varied 
problems of noise and pulsation in every 
branch of the petroleum, chemical, power 
and general industries. Noise and pulsation 
has been completely eliminated—production 
has been greatly increased, maintenance 
reduced with neighbor and labor relations 
improved. 


Here is an engineering service, backed by 
years of experience and a proved principle 
of snubbing that will prevent and eliminate 
noise and pulsation problems. 


We invite you to present your problems 
for recommendations. 


Write tor your copies of case his- 
tories of representative installations 
and see the results for yourself. 


711 East Park Avenue, Libertyville, IMlinois 


Veres Texas 








A sleeve, raised and lowered 
within @ non-magnetic 

tube, attracts or releases an 
Alnico magnet attached 

to a mercury switch. Basically, 
this is Magnetrol 


————— 
MAGNETROL 


AS DEPENDABLE AS MAGNETIC FORCE ITSELF 


@ No matter how specialized the 
liquid level control application, 
adapting Magnetrol to meet it 
presents no problem. Whether 
it’s for high pressures, high tem 
peratures, corrosive liquids or any 
other condition, a few “standard 

modifications and the job is done! 
Operation is so simple no changes 
in basic design are needed. That's 
why Magnetrol “fits” practically 
any application — why “specials 

are so often standard with us 


Because of the utter simplicity 
and dependability of its magnetic 
principle, Magnetrol has infinite 
operating life. There are no wear- 
ing parts to get out of order. 


Magnetrols are available for 
controlling level changes from 
0025-in. to 150-ft., with single 
or multi-stage switching. Our 
experienced engineering staff is 
at your service 


MAGNETROL, Inc. 


WHY NOT MAIL THE COUPON—wNOW 


te 


“~h 
one 


re a eS eS er ae ee ee ee 
a a a a ar 


Bly 


NETROL 
Pp eose senc ™ 


MAG 
Moonetro 
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ECM 


BUILT TO THE 


REQUIREMENTS 


or OIL MEN 


TOTALLY OIL IMMERSED 


50,000 KVA 
interrupting capacity 
MOTOR STARTERS 


have many advantages 


These starters 
are designed specifically for Division 
2, semi-hazardous locations. They 
are low in first cost and are easy to 
service when inspection or mainte- 
nance are necessary. They require 
little floor space. 

High interrupting capacity is inher- 
ent. . . 50,000 KVA and no power 
fuses required. The well-known Type 
ZHS Magnetic Contactor has been 
certified for this rating. It is of heavy- 
duty construction to assure trouble- 
free operation. 

Before buying 2300-5000 volt motor 
starters, investigate EC&M Type 
ZHS Starters: They provide economy 
in installation, operation and mainte 
nance, and are available in a range 
of horsepower sizes 


Write for Bulletin 1062-20 


ease FC aM 


Contactor and Relay Panel are 
bolted together for raising as a 
unit above the oil. No leads or 
bolts to disconnect. Shown is Cat. 
No. 2645A Lifting Mechanism, 
available at small cost 


Looking down into starter showing 
anti-syphon lead construction from 
contactor, control transformer and 
overload relay panel to conduit 
connection box with threaded covu- 
plings. Starter with oil disconnect 


switch shown in views above. 











As Management Sees It... 





management have a natural tendency 
to become so absorbed in their spe- 
cialties that they can lose their aware- 
ness of employes as individuals, This 
is a truism irrespective of the size or 
degree of expansion of an organiza- 
tion 

Without attempting to detail the 
contents of a minimum formalized 
employe relations program in_ this 
article, it should be an accepted prac 
tice to put into writing any policy 
affecting employes, however brief, if 
the policy is believed in by manage 
ment and intended for actual observ 
ance. The policy should be placed in 
the hands of employes and supervisors 
alike. 

Who operates an employe-relations 
program? ‘The supervisor is the man 
responsible for the functions as they 
apply to his own employes—first, last 
and always. A minimum of his em- 
ploye relations capabilities should in 
clude 


@ The right balance between stern- 
ness and familiarity. 


® Know how to control his temper 


® Give clear directions and follow up 
the work without nagging. 


® Be careful to give credit to others 
for their ideas. 


®Keep the few promises that he 
makes to his men and see that those 
promises made by management are 
carried out. 


® Administer reprimands in private, 
talk straight to the point and not 
harbor a ‘grudge’. 

A supervisor needs to be all of the 
foregoing because he must be ever 
lastingly watchful for the pin pricks 
from within that cause irritation and 
poor internal public relations, Thess 
include, but are not limited to: 


1. Pay rates 
Paying less than competitive rates 
for the same work 
Paying less than subsistence rates 
Paying different starting rates for 
the same job 


Paying no attention to pay rates 


2. Hours of work 
Work hours longer than competi- 


tive plant 


THE ELECTRIC CONTROLLER & MFG. CO. 


Division of Square D Company 
4498 LEE ROAD * CLEVELAND 28, OHIO 


Excessive overtime 


Starting and closing time out of 
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Wagner’ 


TRANSFORMERS 
-++ the choice of leaders 
in industry 





PLANNING A 
NEW LOAD CENTER? 


---with the Wagner 





Close-Coupled Transformer, 





you can build a compact, modern unit substation 


These Unit Substation Transformers save 


space...make a neat, streamlined installation 


Wagner close-coupled, liquid-filled unit 
substation transformers can be easily flush- 
mounted with co ordinated switchpear. And 
when they are, the result is a neat, modern, 
compact installation that not only saves 


space in your plant, but looks better too, 


You get quicker delivery on a close-coupled 
Wagner transformer because there are fewer 
engineering difficulties than with the throat- 


connected type. It’s not necessary to co-ordi- 


BRANCHES AND DISTRIBUTORS 


nate the bushing height of a close-coupled 
unit to match special switchgear. Bushing 
heights are designed to give ample room to 
make connection to switchgear or busses in 
the switchgear compartment or transition 
section. No need for spec ial throats to match 


special switchgear. 


Look to Wagner for transformers that assure 


a continuous dependable flow of power. 
Your nearby Wagner engineer will be glad 
to help you solve your load-center problems. 
Call the nearest of our 32 branch offices or 


write us. 


Wadner Electric @rporation 


6458 Plymouth Ave., St. Lovis 14, Mo., U.S.A 





ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 


For more data on advertised products, use Readers 


Service 


Cards, last pag 











IN ALL PRINCIPAL CITIES 
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step with community custom 01 


transportation facilities. 


Labor sources 

Employment in disregard of com- 
munity make-up 
Employment of new people in 
preference to furloughed people 


Employment out of normal area 


Applicant interviews 
Long waits 

Curt reception 
Unsympathetic or indifferent at- 
tention 

Mass interviews 


‘Smart aleck’ attitudes 


Employe introduction 

No introduction to other employes 
Short o1 
foreman 
No explanation of the job or of 
regulations 


indifferent reception by 


Entering and leaving company 
premises 

Too much arrogance by guards 
loo much zeal in inspecting per 
sonal property 

Too much red tape in entering or 
leaving 


Sanitary facilities 
Open door toilets 
Communal bars of soap 
No toweling 

Unclean facilities 


Attitudes 

Talking down to employes 
Too much stress on impersonal 
statistics 


Too much ‘you’ 


Disciplinary action 
Public punishment 
Partiality 
Procrastination 
Petty enforcements 


Loud talk. 


Employe relations is the working 
relationship between responsible rep 
resentatives of and the 


employes they supervise It should not 


management 


be lost sight of that the gang boss. the 
foreman and the supervisors are the 
They build 


internal public relations 


key men. a company’s 


and unless 
their efforts construct a good founda- 
tion of co-operative employe relation- 


ships, the external 


public relation 


efforts of a company will be about a 


inaudible as a sigh in a gust of wind 


Map h, 1956 Py rROLEUM I 


... make every step a safe step 
BLAW-KNOX ELECTROFORGED’ 
STEEL GRATING and STAIR TREADS 


On stair treads, walkways, catwalks, platforms and floors 


and outdoors 


both indoors 


you can provide safe walking conditions. For Blaw-Knox 


Electroforged Steel Grating brings you these exclusive features: 


1. rigid one-piece construction 


. no sharp corners to clog 
. all surfaces accessible 


» Maximum open area 


easy to install 


non-slip twisted crossbar —for safe footing 


. three types of bearing bars 


¢ square bars 
¢ knurled 


for smoothest walking surface 


bars (Furro-Grip) -for extra safety 
plus relatively smooth walking surface 
e serrated bars 


for maximum safety under ex 


tremely hazardous skid conditions 
self-cleaning 
easy to paint 


for light and ventilation 


Write for your copy of new Bulletin No. 2486 


or send dimensional sketch for quotation. 


BLAW-KNOX COMPANY 





GRATING APPLICATIONS: 


guords « shelving * and mar y other uses, both outdoors and 


For more data on advertised products 





BLAW-KNOX EQUIPMENT DIVISION 
Pittsburgh 38, Pennsylvania 


floors « platforms . walkways * catwalks « stair treads « 


ndoors, for versatile steel gr: 


use Readers’ Service Cards, last 
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He CAN NOT produce effectively 


He CAN produce effectively 


Are You Tense? 





Here’s how Ethyl Corporation increased the 


productiveness of its personnel by tension control. 


EXCESSIVE TENSION limits the 
effectiveness of many men and women 


though it often goes unrecognized 


With the cares and responsibilities 
in our acceler 


of a job and a family 


ated and compl x the career 


of the 


ociety 
average businessman often 1s 
a living example of high tension. I 


he is 


lated to greater achievements 


usually is stimu 
If he is 


trices 


successtul, he 


in difficulty he often even 


harder to achieve security 


All during the day 
gages in a 


volve — the 


everyone cn 
series of activities that in 
of muscles 
If these 


are maintained In a state 


contraction 
throughout his body muscles 
ot abnormal 
tone—-tension——-for any reason, the 
output ol effort in the conduct of the 
day’s work is correspondingly in 
creased and Trt b 


The ftatiquc 


CXCESSIVE 
that results from over 
stimulation sometimes is not appar nt 


until many people find themselves in 


a state of general fatigue. ‘Tensions 


built up during the day continue, and 
the cares of business go home 


them If 


checked, excessive tension can result 


olten 
with allowed to go un 


in irritability, reduced efficiency 
chronic fatigue and a number of othe: 
disorders The ability § to 


physical 
recognize excessive tension and con 
hand Can con 


health 


and happiness of the modern busine 


the other 
tribute to the 


trol it on 


productivity 
| 


man 

Recognizing the importance of ten 
sion control to its employees in both 
Ethyl Cor 


poration two years ago began to in 


their work and home life 


vestigate the possibilities of doing 
indus- 
that 


results 


under its 
Sin ri 


something about it 
trial 


time, 


relations program 
Ethyl. 


has provided instruction in 


with gratifying 
tension 
control for some of its executives and 
supervisory employes 

The method employed has been 
more than 35 years 
It was developed by Dr 


Jacobson, of 


widely used for 
Edmund 
Chicago. Since it wa 
method has 


taught thousands of people how to 


first introduced, the 
operate their bodies so that they can 


enjoy calme1 happier healthier and 


more profitable lives 
Other 


been trained 


doctors and laymen have 


in the successful use of 
Dr. Jacobson’s methods, and he and 


men have taught it to many 
men and women of various ages and 


S. Navy 


methods 


occupations In addition, U 


all chools have used the 


with good results in trainine mor 


than 15.000 cadets 


Peopl who have been helped by 


the methods endorse their use enthu 


siastically Phe 


tionally 


president ol a na 
known business concern says 


that after he undertook the training 
he achieved a degree of 
trol he had 


Lhe associate 


of the 


tension con- 
never thought possibl 
medical director of one 
country’s largest insurance 
companies has said that he wished he 
could persuade the employes as well 
is the executives of his company to 
‘It would bene 


all the 


COUTSE 


learn the tec hnique . 


fit them more than they 


and the 


time 
spend on the golf 
bowling alley,” he stated 
A high-ranking officer Navy 
Before World 
War II, I suffered a complete break- 


down, My told me | 


in the 


tells of his experience: 


doctors would 





Helping Another Oil Refiner Grow 


In building a major petroleum refinery, the main called for maximum coordination of engineer 
problem is to minimize the time the multi-million ing, procurement, and construction schedules. 
dollar investment is non-productive. In the case For example, in four months almost four million 
of M. W. Kellogg’s engineering and construction dollars worth of materials and tools were on the 
responsibility for Canadian Petrofina’s first site, and 1200 artisans were at work—under the 
refinery, near Montreal—which included seven direction of just one resident manager. 

With construction started in the Spring, Cana 
administration buildings, tankage, boiler house, dian Petrofina’s marketing facilities were in 
and complete terminal facilities—there were use well ahead of the St. Lawrence freeze-up, 
many time hazards. Complicated further by a and all other facilities were in operation on 
severe winter climate, and by shortages of steel schedule. We welcome the opportunity to dem- 
—solved through Kellogg’s overseas resources, onstrate the Kellogg organization's ability to 
this important project was a challenge well met assume responsibility for major refinery proj- 
by The M. W. Kellogg Company and The Cana- ects anywhere in the world and complete them 


of the nine process units, dock construction, 


dian Kellogg Company Limited. in record time. 
Designed to produce the maximum yield of 

high quality gasoline from each barrel of crude, 

and provide a high octane potential greater than 


any other. Canadian refinery at present, the job | fy 
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REFINERY PROCESS DIVISION 


THE M.W. KELLOGG COMPANY 


225 BROADWAY, NEW YORK 7, N.Y. 
The Canadian Kellogg Company, Ltd., Toronto - Kellogg International Corporation, London 
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As Management Sees It... 





have to retire and work at one-third 
speed for the rest of my life jut I 
learned of this method of easing ten 
Dur 
to work 12 


Washington 


long 


ion and worked at it seriously 
inv the war, I 
or 14 


board 


was able 
hours a day in 
a plane for a trip, turn 
myself out like a light. and get off at 


refreshed 


The ability to 


my destination and ready 


for another long day 
achieve only 


I feel it saved it.” 


tension control not 
changed my life 

Navy alt took — the 
course reported help in the ability to 


leep longer and more soundly; to do 


cadets who 


better in academic and physical train 


ing; to be more relaxed before and 


during competitions; and to do a 


better job of flying. At the same time 
the total from 


number of days lost 


injuries among cadets receiving the 


tension control training was reduced 
18 percent 


The 


control requires full participation in 


scientific system of tension 
developing new habits. but if it is 


faithfully 


procedure can bring 


followed the step by-step 


HIN pressive rf 


‘ 
fi 
‘ 


Hexagonal Swages and Bull Plugs 
Nipples and Bull Plugs 
@ Substitute Couplings 


Nipples 


@ Sub-Tubing Nipples and Pup Joints 


sults. The more exactly it is followed 
and the longer it is pursued, the more 
benefits it provides 

In approaching the subject, it is 
important to understand that tensior 
control is achieved by gaining muscu- 


When a 


learns to relax all his muscles except 


lar control businessman 
those needed to perform the task at 
hand, he is able to accomplish more 
work end 
He will be happier in his 
home life. He 
sleep better and his entire life 
be better 

Many 


tense 


and be less fatigued at the 
of the day 
job and in his will 
will 
businessmen, of course. are 
When thei 
forehead 
stiffly, 


or when the muscles in their neck and 


without realizing it 


legs are crossed, their 


wrinkled, sitting or standing 
shoulders are contract d. they are not 
completely relaxed, Similar small ten- 
totally 
constantly tighten the mus- 


SLOTIS ol which many men are 


unaware 
cles all 


sures that lead to 


day long, building up pres- 
mistakes and other 
difficulties and increasing fatigue. 

A review of a few physiological 
principles help explain why this is so 
If a muscle is tense, it is contracted, 
Even the 


and therefore it is in use 


ECISION 


@ External Upset Swages and Sub-Tubing Nipples 
@ Seamless Casing Nipples 


@ Boiler Nipples 


@ Seamless Tubing Nipples 
@ Perforated Tubing 
@ Choke Nipples. 


slightest mental or bodily activity in 
cludes the contracting of some mus 
cles. But muscle contraction also in 
About half of the 
the body are used to alert 


the muscles o1 


cludes nerves 
nerves in 
from 


Carry messages 


the muscles to the brain, The activity 


of the nerves, electrical in natur 
like a wave 
When 
this discharge rate is greatly increased 
high 
becomes rigid, 
Since the 


evel 


moves along the muscle 


with a rapid discharge rate 


there is nerve tension and the 
muscle 
nerves are in action when 
a muscle is tense, it follows that 
the relaxing of the muscle includes 
the easing of nerves. The relaxing of 
any set of muscles will begin to stop 
the spread of nervousness to the other 
areas of the body and thus restore 
calmness 

Practice is an essential part ol the 
Those fol- 
urged to fix a par 
practice, At 


least a half-hour is recommended and 


tension control methods 


lowing them are 


ticular time of day for 
an hour is much better 
The practice consists of tensing and 
relaxing various muscles of the body 
These manipulations teach you to be 


come aware of tension, to recognize it 


@ Refinery Swaged 
@ Steel Tubing Couplings 


Nipples @ Adaptor 
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whenevet and wherevet it occurs In 


eflec- 
A large part ol each practice 


your body, and to control it 
tively 
session is also spent in comple te relax- 
ation 

Skill at tension control is put to a 
practical test, of course, in everyday 
activities. Differentiating between the 


muscles that must be tense to carry 


out necessary activities and those 


which are not needed and_ conse- 
quently should be relaxed, and relax- 
ing them, 18 the goal 

Many people exert more musculat 
effort in their work than they need 
they “try too hard.” When they learn 
to ease up, observe an 


they usually 


increase in efficiency and a reduction 
in tiredness at the end of the day 

In its awareness of the importance 
to individual em- 
1953 


of tension control 
Ethyl 


examined Dr 


ployes, Corporation in 
Jacobson’s methods, As 
a part of this investigation, which was 
headed by C. R. Holton, Ethyl’s in- 
dustrial relations director, ten of the 
company’s top executives took Dr 
Jacobson’s course in tension control. 
The results were favorable and it was 
decided to make the program avail- 


able to more Ethyl] personnel 


Nipples and 


4 


every Larkin Fitting undergoes before it leaves our plant. 





Ethyl’s 


training was trained asa qualified in 


Accordingly, manager ol 


structor. Since then, he has conducted 


three ten-session courses in tension 


control for selected supervisory em 
ployes in Ethyl’s New York offices 

The interest in these courses is evi- 
denced by the 


answers to que stion 


naires sent to participants at the 
Almost 


reports d 


each without 


they 


conclusion of 
excepuon, beneficial 
results. The degree of skill in relaxa 
tion which they acquired varied con 
siderably, natural 


ability to 


depending upon 


relax, which varies with 
individuals, and the amount of prac 
Lice whi h Cat h individual cle voted to 
learning the subject 

Some reported that the mere ability 
to recognize tensions, which they had 
not realized existed before, was bene 
ficial to them, Others reported ability 
to sleep more 
thei 
ported less friction and better rela 
thei 
business activities and family life 


Although — this 


training 


soundly, greater effi 


ciency in work, and some re 


tionships with others, both in 


Was an abridged 
program especially devised 
for Ethyl Corporation 


such that 


its simplicity 


and case are it can readily 


4 


t 
f 


FROM START TO FINISH 


There are 16 separate manufacturing and inspection operations that 


Beginning 


with the finest raw materials available, every step in the manufacturing 


process is designed to produce the finest precision fittings money can 


buy. After forging, Larkin Fittings receive careful descaling, threading, 


chamfering, beveling, coating, labeling and packaging 


In between 


each operation is a step-by-step inspection. And there are no short-cuts 


Specify Larkin through your supply store. 


LARKIN PACKER COMPANY, INC. 


WAXAHACHIE, 


B Y YEAR S O F 


March, 1956—PETROLEt REFINES 


TEXAS 


DE P N D A B 


For more data on advertised products 


are 


be extended. Just how far the pro 
gram will be expanded in Ethyl Cor 
poration is now under study 


Meanwhil Ethyl’s 


program has created an interest in the 


experimental 


subject of tension control among 


other companies, A nationally-known 


merchandising organization has en 
gaged It 


men as an 


Jac obson to train one of its 


instructor and has insti 


tuted its own program, A commercial 
airline is studying the possibility of 
giving tension control training to its 
leading oil 
asked for fuller 


the subject with the 


pilots lwo companics 


have information on 


thought of mal 


ing it available to some of their em 


ployes Inquiries have also been re 


ceived from a number of other 


business and industrial firms 


Thus, it would appear American 


business is becoming aware of the 


importance and potential of successful 
tension control for its employes, As 
time goes on and scientific methods 
are applied by still more cor Ipanies 


it may well develop that they will 


have far-reaching effects in IMproy 


ing the business and personal life of 
lara eoments ol the working popu 


++ +e 
+ + 


o 


, 


lation 


Oo RM AN C 
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What's Happening... 





...in the Industry 


Write Offs Favor 
Small Companies 


R pid tax amortization ha 

reat concentration of economic power in 
the petroleum industry Inste id, accord 
ng to a report by the Justice Department, 
the issuing of write-off certificates has 
tended to favor smaller compar 

The report, made to Congres shows 
that tax certificates were sued to the ) 

jor petroleum con panies in a lesser ra 
tio than their 1950 share of total prod 
tion This, it is pointed out, 


Npanics in 


On behalf of API, H. E. Hands, refinery man and to A. E. Slawson, barrel-house fore ind ] meee nt of the 
ager for The Ohio Oil Company at Robinson, man, Together, the two awards mark the ; h in 1950. TI 
lll, delivers an award to H. E. Burckhalter, completion of more than a million man-hours write-off p im startec 
laboratory supervisor without a disabling accident 1954 ‘ me compani 
nt the crude 
the balance accounted for 


Ohio Refinery Gets Safety Nod “ii 


t 





Runt ! |) ‘ mobined 
dent-free 
Oh 


American Petrol 
Presented to 
lube oi and ws © warchouse 
Accident Prevention Award \ ) 
a half-million ru worked without 
i disablin | 
Acting in ehalf of the 
Handy retire ! 
mward to Il 


tory Super 








without 
thus | 
warehouse 
hour 
The refines 
both the API 
Council for 
the entire refinery 
ife man-hours wo 
Maintenan f depa 
APT's million-mat 
Ol man hour 
tri il shop wa rece 
19 year without 
Durins the past fi ) ( 
Refinin department . oO e N 5 
tional Satet Council award it ‘ f — 


in 1950, 1952 and 1954 
/ 


South Africa Selling 
Synthetic Gasoline \eaiay winita: he cece Geliaen .. eimes Ee aie 


South Africa’s state-owned SASOI ~ogahita —~ ; - cross in green. Above 
started selling gasoline from t $i Pps. tome a , black str pe 
lon oil-from-coal plant The product ) oe ns vou ry , wor gnate a COr 
ing sold to the public for the first tu —_— at i =m, mae onstruction 
has an octane rating of about 85 

The synthetic fuel is retailin it a little 
more than | cent a gallon less than im 
ported wasoline Imported gasoline is 1] 
ing at $8.5 cents an Imperial gallon, « 
ibout 33 cents for a [ S. gallon 

















LIFELINE 


FOR A 
REFINERY 


This thin loop of copper tubing is the 











mark of a refinery that has learned to 
combat corrosion and fouling the modern 
Polyrad way. This is the injection line for 
Polyrad—and it can well be called the 
“lifeline” for refinery equipment. 
Polyrad is a filming amine that acts 
both as an inhibitor and detergent. Its 
detergency maintains throughput, in- 
creases heat transfer, and cuts down time 
for maintenance, At turn-around time 


you really see the difference—Polyrad 


protec ted bundles are free of corrosion. 


ready for immediate return to service. 
Stocks of Polyrad are maintained 
throughout the country. A Hercules 
trained representative will be glad t 
discuss its application to your specifi 


operating conditions, 


Pine Chemicals Di \ Stores Department 
HERCULES POWDER COMPANY 
976 Market Street, Wilmington 99, De 


FILMING AMINE INHIBITOR 
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A KERRIGAN 


Grating for Every Need 


| tween 1951 and 1955 on a lesser ratio 


Facilities certified for the 20 companies 


A CATALOG y | during that period were for on an esti 


mated cost of $2.7 billion. This is about 
4 j 72.7 percent of the total amount certified 
for every Grating | 


under the program 


Write for your Jf : yg; Conoco Purchases 
copy NOW! eeue” | Petrochemical Firm 

P 7 ee Yip, a Continental Oil Company has purchased 
| the capital stock of the Sherwood Refining 
Company, Englewood, N. J., manufactur- 
| ers of industrial chemicals. Sherwood Re 
fining, with plants at Gretna, La., and 

Karns City, Pa., is a leading producer of 
. Th c | natural sulfonates, white oils and petro- 
STEEL . U py ‘ ~~. | latum, all derived from refinery petroleum 

_ 

for the 1001 applications where 5: Ta stocks. 

Ihe present Sherwood management will 


safety and strength come first : 
continue to operate the business. Conoco 


Kerrigan Steel Grating is BONDER operates petrochemical plants at Chicago, 
IZED for corrosion resistance and Baltimore and Trainer, Pa.; owns an in- 
extra years of life Anny terest in four carbon black plants in the 

| Southwest, and is co-owner of a butadiene 


STAINLESS and MONEL Yn . , | rubber plant at Lake Charles, La 


non-magnetic steel for the chemical, 





oil and packing industries for ; ° 
ANY installation where high re / Chemicals Wanted 
sistance to heat, acids, chemicals, / The National Registry of Rare 
and corrosion is needed j | Chemicals, Armour Research Foun- 
dation of Illinois Institute of Tech 
nology, 33rd, Federal and Dearborn 
- Streets, Chicago 16, has received 
ae urgent requests for the chemicals 
TRULY re | listed below. If anyone has one or 
more, even if only one gram quanti 
In both size and type, there is a Kerrigan Weldforged grating for | | ties, please inform the Registry 


2 


every need. Let our new catalogs prove it to you. Send for the 1} ¢ ee aphthalene-3-sulfoni 
one you think best answers your need (or ask for ALL FOUR if you “D 


: 2,6-Dibromonaphthalene-3-sulfoni 
wish). We will also be glad to send you a desk-size grating sample. acid 
Write Kerrigan Iron Works, Inc., General Sales Office, 274 Madison Ethyl fuori 


" Pentafluorophenol 
Ave., New York City. | Perfluorocyclopentane 
Perfluorocyclohexane 
Perfluorocycloheptane 
Resorcinol-4,6-disulfonic 
tert-Butylmethyl ether 

1 ,2-Butanediol 
RIVETED STEEL 9-Bromo-2-nitrofluorene 


KERRIGAN where it is desired to match existing p tert-Butylbe nzaldehyde 
—- groting }-Cyclohexene carboxylic acid 
: 2-Chlorobutanol-1 
Riveted Steel Grating ‘ 1 -Chloro-2,4-dinitronaphthalene 
‘a we * | | 3}-Chloro-1 -butene 
WEEN ( 
WA | | 


] 
rae wonrer 
— 


1,7-Dimethylphenanthrene 
Dihydro isoindole 

t Hydroxyphenylethanol 
India paraffin 














| World Refining Output 
| Down in May 1955 


| Total world production of major refined 


products averaged 12,370,000 barrels a day 


: Vive. 

ALUMINUM ite ¥ | in May 1955, as compared to 12,363,000 
spark-proof for those whose need is ‘ ty | barrels a day during April. This is the r 
strength AND lightness. Extra safe a! ky the ' Pape | port of the Bureau of Mines. It does not 
include the output of Communist countries 

World crude runs to the stills averaged 
13,140,000 barrels a day during May, 
showing a decrease of .7 percent from 
April 

Runs in the Netherlands Antilles were 
705.000 barrels a day, and in Venezuela 
they were 475,000 barrels a day. Both fig 
ures represent a decline from April. Runs 
in the United Kingdom averaged 533,000 





and strong. Allowable fiber stress 
15,000 psi Modulus of elasticity 
10,000,000 psi 
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How to strip a storage tank 


Extra-Handy 
eeeand tough all 
the way through! 


8 sizes, 
Ve" te 6 
pipe 


without scraping or sandblasting 


B": FAST—that’s how old coats of paint 
roll off when you strip tanks the quick, 


VURAL 


money-saving Oakite way. 


Powerful Oakite strippers, applied by hot- 
flow-on, steam-gun, or cold-flow-on method, 
actually float off paint, dirt, and grease—right 
down to the base metal. You save time... no 
hand scraping, chipping or blasting. You save 
money ... long-life solution may be reclaimed 
and reused, And you’re safe...no fire hazard. 


Ask your local Oakite Technical Service Repre- the easy-to-use Bench Pipe Vise 


sentative for on-the-spot demonstration. Or 
write Oakite Products, Inc., 50B Rector Street, 
New York 6, N. Y. 


Look at the more you get for your money 


built-in pipe rest aids accurate 
threading, handy pipe bender . . . Lon- 
Grip tool-steel jaws hold pipe firmly 
FREE Booklet F7629—full of infor- without chewing it up yoke and 
mation on maintenance cleaning in all 


base of special last-a 


divisions of the Petroleum Industry— ee 
lifetime malleable . 
describes proved, money-saving 


awmae ,' 
Oakite procedures for such jobs as bargain in quality 


cleaning stabilizing towers 


cleaning tank car interiors 


rder from 
Orde your | rimaip 


Supply House today. Chain Bench Pipe Vise 
5 sizes to 8" pipe 


descaling heat exchangers in place 





reconditioning barrels 
salvaging rigs, valves, fittings 


Copy sent on request. Write today! 


LIZED INDUSTRIAL Cie 
,rect® ANINg 


OAKITE. 


M 
A 
TERIALS . meTHODS - SERVICE 


ecitnte) The Ridge Tool Company, Elyria, Ohio, U.S.A. 


ao! Service Representatives in Principal Cities of Conada 


Mar. h, 1956 PET ROLEUM REFINI R For more data on advertised products, use Readers’ Service Cards, last page 





Electric utilities now consume | percent 


P va the effects of atomic heat more than oil, 
What's Happening. « « Atoms No Threat Pratt said the effect still will be small 
To Oil-Gas Industry 


of the gas marketed, and the probability 
barre] 


’ Atom power Ww ll offer th oil and gas is that rates might be reduced to meet the 
Production of motor ' " 
naustr no serious competition, according compctition 
barre] i da n Ma ayvain A it) , " 
: ’ to oF prominent member of the industry 
barrels in April. Kerosine production 
729,000 barrels, compared to 735,000 bar 


| pointed by the Congressional Joint Com- Goodyear to Back 
rels in April And distillate fuel oil was a 


mittee on Atomic Energy, Wallace | . - 
turned out at the rate of 2,676,000 barrels pratt said that inroads of atomic energy Interest in Science 
a day in May, and at 2,672,000 barrels a into the industry will be trifling 
da se April Pointing out that fuel oil demands ac Goodyear Tire & Rubber: Company 
Re sidual fuel oil 4 count for onl | p 
barrels a day in Ma ind 4,702,000 bar masket and that Gemaad fer reddeesl ail to stimulate interest and encourage greater 
rel a day in April May production ol 


Jarticipaton in scientific careers. The one- 
hal , ; ved 219.000 | | | ilready is on the decline, Pratt said the a ' - 
ubricants averagec ; varrels a da year program includes 


In the report of an advisory panel ap 


averaged %,606,000 ercent of the domestic has set up a four-point program designed 


is Compared to an output of 225,000 bar oil industry is not worried about the ad- 
rels a d in April. World crude stocks vent of the new power source @ Advanced technical training for high- 
during y decreased 34,000 barrels a da‘ Although the was industry might feel school mathematics and science teachers 
in one Ohio county 
® Increased enrollment and facilities for 
the company § apprentice school 
® Expanded activities in the company- 
sponsored Engineering Squadron train- 
Ing program 


@® Financial aid to the education of Good 
year personnel engaged in engineering 
i : and technical work 
Sixteen teachers will be selected from 
Summitt County to participate in the 


teacher phase of the program Some two- 
‘ thirds of those selected will be given schol- 
PRODUCED BY THE arships for summer-school advanced train- 
ing. The others will be placed in jobs at 
the Akron plants 
MINERS OF COPPER, ZINC, IRON AND SULFUR. * mueemvannt, dun Sackities 6f the sppren- 
tice s¢ hool and Engine ring Squadron will 
be unk reased, with the company paying the 


For Removal of Sulfur Compounds tuition of any fourth-year apprentice or 


trainee who will study engineering in his 

° ° ° off-hours at any of the nearby universities 
in Petroleum Refining. veka ceeaien Gar Oe thas te 
college graduates who are engaged in tech 


CONTRACT REQUIREMENTS SOLICITED... nical or engineering 


pany, ind want to pursue idy inced 


We are in a position to supply your tudies 


work for the com- 


needs on annual, semi-annual, or 





monthly contract basis — also smaller Copies of Index 
quantities in drop shipment lots. Still Available 


Copies of the 1955 Perro_eum 
TYPICAL ANALYSIS Reriner Index, which in the past 


ilways has appeared in the Decen 
37.00% Minimum 


ber ssue ire still available to ub 
Moisture ; 12.00% Maximum scribers-—-now upon request. Readers 


who want this valuable guide to the 


Copper 


Fe ; 04% Maximum 


past year Ti incements in refinin 
Zn ; : 01% Maximum petro hemical ind natural gasoline 
should use the Reader service 
reen card in the back of this issue 
Am "Co Insoluble as copper oxychloride ess than .50% Write on the card, “1955 Petro 
FEATURES I mM Reriner Index,” fill in name 


iddress and mail. There is no charge 
! 


HIGHER COPPER CONTENT | rere reany 
ili . 1. Quality Improvement 


2 Cost Reduction Premium Octane Ratings 
Climbs to 96.4 Average 


Other Tennessee Corporation Gasoline on sale at service stations in 

products, Ferric Sulfate February showed a_ national weighted 

 (Ferri-Floc), Copper Sulfate me Ss Se creme Bummer FOF pK 
on, ’ ’ 


mium and 89.2 octane number for regular, 
and Sulfur-Dioxide. according to the monthly survey of Ethyl 


Corporation 

The premium gasoline average was 0.2 
For Samples... Make request on your company letterhead. in Tei Mie ghee te Renee 
and 1.6 octane number higher than in 


TENNESSEE 2Pa-qe «CORPORATION AR 


age was unchanged from January but 


CHECK THESE Water Soluble more than 99.50% 











LOWER MOISTURE 


FINER PARTICLE SIZE 
UNIFORMITY 
AVAILABILITY 





mee ee ee ee ee ee ee 


remmesser nom octane number higher than a year ago 


Average tetraethyl lead contents l 
617-29 Grant Building, Atlanta, Georgia . ; : eer a 


February were 2.47 ml per gallon of 
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in Leading American Trade Magazines by Union Wire Rope Corp. 





NEW FERRULE TEAMS UP WITH 


Tuffy FABRIC FOR BETTER SLINGS 
Strength of Machine Braided Fabric Equaled in Eye-Splice 


SPEEDS UP SLING WORK 


See for yourself at your Tuffy dis- 
tributor’s how this new, steel fer- 
rule on all Tuffy Slings is stream- 
lined with no rough edges to injure 
hands or catch on loads. 


The new ferrule on all Tuffy 9-part 
machine braided wire fabric slings 
is the most important development 
in slings since Tuffy made history 
by introducing machine braided 
wire fabric. Here’s why: 


1. This new ferrule, 
around the tucked eye 
Tuffy Slings, under pressure, 
creates a force of friction 
powerful that a pulled out splice 
is virtually a thing of the past. 


squeezed 
splice of 


sO 


. Because the ends of the ferrule 
are swaged flush with the ma- 
chine braided strands, there are 
no projections left to snag on 
loads or injure hands. As a re- 
sult, handlers can work much 
faster and with greater safety— 
doing more in a shorter time— 
when they’re working with flex- 
ible, Tuffy Slings. 


3. You pay nothing extra. The 
Tuffy eye-splice with pres 


ter Tuffy Sling 
reasonable price. 


but at the 


As always, Tuffy Slings are 
flexible and kink-resistant. It’ 
most impossible to kink a Tuffy 
if it does kink, can alwa 


you 


straighten it without materially dam 
who has 


aging the fabric. Everyone 
used the new all-metal pressed 
ferrule agrees that it adds a 
deal to the service life of 
chine braided wire fabric 


Tuffy 
sling 


Your Tuffy Distributor 


Can Save You Money 
Tell 


ments in Tuffy Sling 


him what y« future 


and Tuffy Ho 


sur 


Lines are likely to be 
stock for you to draw 
save the time, space, and cost of m: 
taining your own inventory 


He'll tailor h 
against. You’ 


require 


! 


new 
sed on 
metal ferrule gives you a far bet 
ame 


extra 
al 


But 


on 
great 
ma- 


FACTS ON FERRULE, SLINGS, FITTINGS, 
IN FREE NEW TUFFY SLING HANDBOOK 
This 60-page Sling Handbook 
gives complete information 
(charts and rated working loads) 
on a larger line of factory-fitted 
lings. It tells you how ver- 
atile Tuffy Slings dozens of 
different jobs. It shows you how 
the new Tuffy metal ferrule 
pressed on the eye splice to make 
Tuffy machine braided wire slings 
safer and faster to work, and it 
hows you the most advanced sling 
fittings available. On top of all this, 
it contains a brand new engineer's 
handbook and a valuable rigger’ 
manual 
If ye 
if you are 
safety, 
life 
comprehensive 
book 
ur copy 
obligat Ion, 


new 


you 


to use 


on 


Is 


i buy, use slings 

with shop 
efficiency, and long service 
ou need this fully illustrated, 
Tuffy Sling Hand- 
Mail the coupon to us now for 
of the new edition. No 


or specify 
concerned 


union (% 2x. Kone Corporation 


Specialists in high carbon wire, wire rope, braided wire fabric, stress relieved wire ond strand. 
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2284 Manchester Avenue, Kansas City 26, Missouri 
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THERMAL’S 


| premium gasoline and 2.19 ml. per gallon 
COMPACT FIRED We oF ck 0s dts casted te 
Ethyl’s survey reported increases Over! 
| January in the average octane number of 
HEAT EXCHANGERS their premium gasoline, with ten cities 
PRESSURE: showing a monthly gain of 0.5 octane 
300 PSIG number or more. Eight cities reported de 
CAN SOLVE YOUR creases while ten cities were unchanged 
TEMPERATURE : | In regular gasoline, 28 cities reported 
1200 F increases in their average antiknock qual 
HEAT TRANSFER ity, six of them by 0.5 octane number or 


CAPACITIES: |} more Twenty cities showed a decrease 
from January while five cities ere un 
PROBLEM 750,000 TO 8,000,000 BTU/HR = gala die ee 
ot TYPE DF for high Compared with the nationwide premiun 
hi 8 pressure, | average of 96.4 oct e number oer 
gh temperature applications. phe a dinaggeevicticeanget 5 i 


reported premium averages of 97 octane 


number or higher. In regular gasoline, 15 


cities showed average octane ratings of 90 
Unique THERMAL Burners ee ee ener one 
i iationa weigntec averaue 0 
make these heat artim meaminen 
exchangers possible — p Cc pI 
Whether it be an existing ower ompany ans 
standard design or a unit for PRESSURE: Smog : Control Program 
r special requirements f 
fHERMAL ve ae ommate 50 PSIG Southern California Edison Company 
provide the ultimate in TEMP will spend as much as $1.75 million to 
compactness, high ERATURE: develop means of controlling smog 








performance and response 1000 F 
Always designed around iting facilities in Los Angeles County. The 
the high velocity combustion CAPACITIES: | fj 


ive-step program will be as follows 
characteristics of THERMAI 250,000 To 1,500,000 BTU/HR @ Study of methods to remove sulfur from 
burners, they are supplied | fuel oils 
as complete ‘‘package”’ TYPE FT for medium pressure @ Pilot 


installations including all and temperature applications 


control and accessory 


contributing effluents from its steam gener 


installations of equipment to re 
move parti ulate matter and sulfur gases 
from stack effluent 


Tide Water Associated 


Sells Bayonne Propert 
SPECIFICATIONS Tide oad Associated = am 


has sold its Bayonne, N , refining prop 

Sends your requirements.Our They went to ee Ind sialon 
engineers will make a Prompt 

analysis. Phe 

City, cover some 236 acres and include 

ECONOMICAL, TROUBLE-FREE DESIGN... numerous buildings and improvements and 


waterfront facilities. They will be divided 
Both the type DF and FT THERMAL Heat into smaller units and used by various 


Exchangers use a coiled tube design fea new industries in the area 

ture to allow for expansion. The clear Meanwhile, demolition work, which 
flame characteristic of the THERMAL | started late in 1955, is still underway on 
Burner makes convection the primary refining units and manufacturing facilitic 
which one time produced 80,000 barre 
of petroleum products a day 


YOUR 








equipment @ Study of natural-gas and fuel-oil com 
bustion toward minimizing smog effects 

‘ | @ Employment of expert consultants 
@ Selection of new plant sites in relation 

, to alr pollution 
~ 2 | The company will spend $250,000 on 
i research and pilot installations in 1956, 
| | with another $1.5 million budgeted for 
| next year if initial findings warrant the 
To | expenditure 


holdings, at Bayonne and Jersey 


heat transfer means and thus promotes 


uniform metal temperature and long life , 


lide Water announced its plans in 1954 
oTHer THERMAL pRooucTs & SERVICES GAS & OIL BURNERS to close the Bay aroyre ah ee 
« COMBINATION GAS-OIL BURNERS « HEAT EXCHANGERS « AIR HEATERS it with a new - arres-a-Gay plan 


* SUBMERGED COMBUSTION * COMBUSTION & HEAT TRANSFER ENGINEERING ee pag, oy — he coma ag My 
inery 18 due or compiction iat ni ») 


| | Phillips Employes 
S\N777/ 
oe ee WO Sct Safety Record 
\ i Thermal Research & Engineering Corp. Employes at Phillips Chemical 
7a\ 


pany’s plants near Pasadena, Tex 


CONSHOHOCKEN «+ PENNSYLVANIA } completed 2 million man _ hours 
without a disabling injury 


REPRESENTATIVES IN PRINCIPAL CITIES The record a in January 
the first such re 
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In 1940, the Petro-Chem Development Com- 
pany lined their first lso-Flow furnace with 
Petro-Chem Dew lopment Company Reports B&W Insulating Firebrick. Today, over 


1200 installations later, (some with fluid 





outlet temperatures over 1600F) not a sin- 


gle furnace has ever been shut down because 


No Shutdowns elas agchrasheaianniae eas Sais 


Long life is just one reason furnace build- 


ers, as well as furnace operators, insist on 


for Refractories B&W IFB. Here are four more: 


CUT INSTALLATION COSTS 


Rebbe mevarsbales B&W Insulating Firebrick are easy to in- 
ov, stall. They can be cut, drilled or shaped on 


the job with ordinary woodworking tools. 


Their lightness makes them easy to handle. 


IN OVER 


1200 FURNACES ELIMINATE patente ALLOYS 
Because of their high insulating values, 
B&W Insulating Firebrick can be supported 
or anchored with ordinary carbon steel. 
Expensive, heat-resisting alloys are not nec- 
essary. 


REDUCE DOWN-TIME 


These brick have low heat storage, cool off 
quickly. This makes possible quick access 
to the furnace for inspection. They heat up 
quickly to get back on the line, too. 


CLOSE TEMPERATURE CONTROL 

Due to the low heat storage capacity of 
B&W IFB, their hot-face temperature re- 
sponds quickly to changes in the rate of 
heat input to the furnace — insuring the 


closest possible temperature control. 


You, too, can profit by this four-way econ- 
omy of B&W Insulating Firebrick. Ask your 
B&W representative for all the facts on these 
cost-cutting refractories. He'll be glad to 
discuss your refractory problems with you. 





BABCOCK 
& WILCOX 


THe Ba 
sco 
&rfn cx 
Otntna, or 


B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick * B&W 80 Firebrick * B&W Junior Firebrick * B&W Insulating Firebrick 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stationary & Marine Boilers and Component Equipment... 
Chemical Recovery Units . . . Seamless & Welded Tubes . . . Pulverizers... Fuel Burning Equipment... Pressure Vessels... Alloy Castings 
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How we 
S-T-R-E-T-C-H 
valve life 


Every Powell Valve comes with a long, dependable life 
built-in. We make certain that every Powell Valve will 
give long, trouble-free service through careful quality 
control of every step of manufacture. 


Quality control begins with the very materials and 
metals of which Powell Valves are made. For instance, 
the tensile strength test—stretching metal to the 
breaking point—is one of the numerous ways that 
Powell Valves have Performance Verified. 


As a final step in manufacture, every Powell Valve is 
subjected to an actual line test. Because of Powell's 
painstaking quality control, plant shutdown through 
valve failure is greatly reduced. Records from re- 
fineries, power and industrial plants the world over 
prove it. 


Consult your Powell Valve distributor. If none is near 
you,we'll be pleased to tell you about our COMPLETI 
quality line which has PERFORMANCE VERIFIED. 


The Wm. Powell Company 


Cincinnati 22, Onio... 110th VYVEAR 


FIG. 3003—Steel Gate Valve FIG. 375—Bronze ‘White 3059G — 300-Pound Steel 
For 300 Pounds W.S.P Star’ Gate Valve For 200 jbricated Plug Valve Gear Operated 


Pounds W.S.P. 


. tee 8 ape 


C 


POWE 


BRONZE, IRON STEEL AND CORROSION RESISTANT VALVES 
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Yde SAFETY 
GRIP- 


STRUT 
oie-Vijare 


Wherever a safe 
footing is required 


” ‘se ok IE 
SAFETY GRIP-STRUT is the new basic 
material, all in one piece (including 
channels), not welded, riveted or 
expanded in steel or aluminum, in 
standard sizes and gauges. Safety 
GRIP-STRUT presents an open space, 


ina diamond 


pattern, in excess of 
55% of the area for ready access of 
light and air and gives a positive 
NON-SKID footing in all directions 
Ideal for work platforms, stair and 
ladder steps, flooring, balconies, cat- 
walks, machinery guards, fire es 
capes and for original equipment 
safety treads. 


Important Safety Features 


*% Fire proof 

% Slip proof 

% Maximum strength 
* Minimum weight 
% Easy to stand on 


% Cool in summer — 
warm in winter 


eee 


Grip-Strut circular 
stairway on Shell 
Oil tank in Port- 
land, Ore. 


See how Shell Oil 
uses Grip-Strut for 
a safe ramp be- 


tween tanks. 





F View looking down 
Nee circular stairway 
~ on Shell Oil tank 
ee shown above. 


Write for new complete catalog. 


Distributors in all principal cities 
Consult yellow pages in phone book under ‘GRATING’ 


ttm GRIP-STRUT division 


THE GLOBE COMPANY »« 
4008 S. PRINCETON AVE 


Manufacturers since 1914 


¢ CHICAGO 9, ILL 
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biles, The 
asked the 
posal to the legislature 

The 
trol 
visors for 
One of proposal for 
zoning for minimal smog 


board of 


to submit such 


county supervisors 


governor a pro 
at its next session 
request is one of several smog-con 
authorized by the 


submission to the 


proposals super 
legislature 
these is a industral 


hazards 


Socony Mobil Backs 
Study at Rensselaer 


Socony Mobil Laboratories has made a 
grant of $5000 to Rensselaer Polytechnic 
Institute, for the study of structure 
flow properties of lubricating greases. The 
investigation will be made by Dr. Walter 
H. Bauer and Dr. Stephen Wiberley, both 
of the institute’s Department of Chemistry 

Funds for the grant were made available 
through membership of Socony Mobil 
Laboratories in the continuing 
tion of Research Associates 


and 


organiza- 
of the institute 





Copies of Index 


Still Available 


1955 Petrro_eum 
which in the past 
Decem- 
to sub- 
Readers 
iluable guide to the 
past year’s advancements in refining, 


Copies of the 
Reriner Index 
always has appeared in the 
still available 


now upon request 


ber issue, are 
S¢ ribers 


who want this v 


petrochemicals and natural gasoline 
should use the Reader's 
green card in the 
Write on the card, 
LEUM Reriner Index 
address and m iil 


Service 
back of this issue 
“1955 Petro 

fill in name, 
| he re 18 no ¢ harge 
or obligation 











Capacity Increase 


Predicted for 1956 


World 
total 
by the 
tries 


refining capacity 18 expected t« 

than 18 million barrels 
end of 1956 
have at least one 
total capacity of these is 
barrels a d iy, 
1,440,650 barrels 


The world has 


more a day 
At present, 66 coun 

and the 
17 million 


estimated 


refinery, 
ilmost 
including an 
in Communist countries 
refineries 
in the [ 
ind about 96 are in Communist countri« 
In the past ten ye 
creased their basi 
re iching a combined 
of 8.399.700 


country's basi 


SOOTHE 7 54 
which 341 are in operation 
irs, | » 
capacity 


refiners have 
about 65 per 
ope! ible 

day The 
refining Capacity 1s expect 


I 
00.000 barrels a d 


barrels a 


to increase about 
n 1956 


New Unit to Handle 
Defense Petroleum 


Defense Department s due to set 
nele init to ill petro 
S The new ageency, he ice l by i 
tive director under the Navy Department 
will be in charge of all military petrole il 
planning and purchasing 

the plan, initial requisitions will 
be made by individual services The man 


h indle 


an exe 


| nde I 


REFINER 
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CROWN CENTRAL REFINERY 


Crown Central Petroleum Corporation's new Houdriformer at its Pa 


tefinery near Houston, Texa designed primari lor upgrading naphtl 
to produce high octane motor gasoline. Further proc yon 


the commercial production of romatu ind aviat blend 


| ) A feature of the Crown ( entral catalytic retort ny unit 1 i yuarad 
| Cas to de ulphur 7A ind pre-treat charge toc) Th ! i reactor 
| | integral part of the Houdriformer unit and trips the stock of contaminant 


thereby eliminating the need for complicated pre-treating process 


PROCESS CORPORATION 


A new brochure on the Houdriform ny Pros 


Pioneer in Catalytic Processes to: Houdry Proc Corporatio 1528 V iut Street, PI ! 


TROUBLE-FREE TURBINE 
OPERATION STARTS 


Terry solid whee! turbines have to foul. They have large clear- 
become a symbol for dependable, ances and are further protected 
trouble-free Operation. ‘The rea- by the projecting rims at the 
son—simplicity and rugeedness of sides of the wheel. As the side 
construction. clearances are also very large, end 


we slay can do no harm. 
lake the rotor, for .nscance. It's s : 
Simplicity outside too—as you 


can see from the photograph of 
the 1500 HP at 3500 RPM solid 
wheel turbine above. This tur- 
bine is equipped with an oil relay 
governor and forced feed lubri- 
cation to the bearings. 


a solid forging in which a series 
of semi-circular buckets 1s milled. 
There are no separate parts to 
loosen or work out. Since the only 
function of the blades is to form 
a series of pockets, any wear 
which might occur would not ma- 


For more about these work 
terially affect horsepower or 


horses of industry, send for a copy 
of bulletin S-116. No cost or 
It is impossible for the blades obligation. 


efliciency. 





THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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“ease 


izer will be kept informed of requisitions 
ind the assumptions and 

which they were 
comment on. the 
tions he questions 


computations 
based. He may 


validity of any 


upon 


requis! 


staffed b 
civilian and military personnel, and pet 
sonnel from the present Armed Services 
Petroleum Agency probably will be used 
From the Army and Air Force, two gen 
eral officers will be assiened to the agency 
as assistants 

An administrative committee, meeting 
monthly, will be set up to assist the execu 
tive director. It will consist of the assist- 
ants from the Army and Air Force, the 
assistant secretary of Defense (Comptrol 
ler) and the assistant secretary of Defense 


rhe new organization will be 


for supply and logistics 

The executive director will be respon- 
sible for direction and control of cata 
loging, standardization, net requirements, 
procurement, production, inspection, stor 
ige, distribution, disposal, transportation, 
maintenance and mobilization planning for 
petroleum 

Departments maintaining duplicating 
functions and activities will be required to 
eliminate them 


Higher Wage Rates 
Set for Industry 


A number of petroleum companies hav 
made b-percent basic-wage increases an 
offer generally accepted by the unions and 
one which apparently will set a new wage 
structure for the industry In most cases, 
i shift differential also has been provided 

The increases usually have provided a 
minimum boost of 15 cents an hour for 
hourly-rated workers and $26 a month for 
salaried employes. Not all of the com 
panies, however, offered minimum in 
creases 

The lowest differential offered was 6 
cents and 12 cents 
cents and 16 cents. The highest differen 


tial granted was 8 cents and 16 cents 


Some unions sought 6 


New Records Set 
In Synthetic-Rubber 


New records for 
consumption of synthetic-rubber were set 
n 1955. This is the report of the Interna 
tional Rubber Study Group. It does not 
nclude Communist countri« 

World output of synthetic rubber wa 

timated at 1,085,000 tons, compared with 
716,388 tons in 1954 and the previous high 
of 935,622 


world produc tion and 


tons in 1953 

Consumption of synthetic rubber 
reached a new hig 1,055,000 ton 
against 740,000 ir < The former rec 
ord year for consumption was 1946 when 
the world used 912,000 tons of synthetic 


rubbe I 


Plans Engineering Center 


The Lummus Company will establish 
in Engineering Development Center in 
Newark, N. J. To house the new center 
the company has purchased » 150.000 
square-foot building in Newark 

Lummus, which has operated similar 
facilities in Bayonne, N. J., for the past 25 
years, will use the new building for pilot 
plant operation and process-development 
work 
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HERE’S HOW 


Refinery Engineers 
and Builders Use 


BARCO FLEXIB 


t 
BB. 





SEND for your copy of interesting 
new illustrated bulletin No. 26 
showing OIL REFINERY AND 
PETROLEUM INDUSTRY applica- 
tions for Barco Ball, Swing, and 
Strut Joints 











BARCO 


542D Hough Street 


JOIN 


—for Structural 
Applications 


or, Flexible Strut Joints are an important aid 
in modern refinery construction. A typical use 
is at the ends of struts for supporting or bracing 
large catalyst carrier lines or vent stacks on fluid 
catalytic crackers. In such cases, where horizontal 
lines require supports, two braces (with Barco Strut 
Joints in each) make costly “A” frames unnecessary 
Other uses include guying tall vessels and columns 
and directing thermal movements of high temper 
ature piping 


SIMPLE, VERSATILE! —The Barco Strut Joint is a 
dependable, compact, versatile fitting requiring 
practically no maintenance. It is a simple ball and 
socket that provides a point of flexibility. The close 
fit between ball and casing, allows for reversible 
loads, not possible with pin and clevis type braces 
Barco Strut Joint 


freedom of movement 


upport without restricting 


COMPLETE LINE ~ Available in following 81ZCR 
8,000 Ibs., 2 12,000 Ibs., 3” 
10,000 Iba. 6 130.000 Ibe Welding 
Unique “Bar-Moly” 
treatment of wearing parts provide 


and capacities: | 
20,000 Ibs., 4” 
ends for field or shop use 
permanent 
dry lubrication for long service 


ENGINEERING SERVICE 


work with your engineers in the selection of joints 


Sarco will be glad to 


to meet your requirements. Specifications and 


information on request 


Barrington, Illinois 
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What's Happening... 





Whyte Haxby 


Cc. D. Haxby, 


pan has | dent of the 
t ition, Elected 
president Whyte, Pro 


Ir goth will ser m the executive 
Others elected to the executive 


vational onstruc 


mittes 

committee were 

DD. W. Darnell, The Fluor Corporation 
Lid.; O. F. Sieder, H. K. Ferguson Con 
pany; P. S. Klick, Jr., Foster Wheeler Cor 
poration; H. A. Denny, Koppers Company, 
Inc., and G. I. Seyhold, Chemical Con 
truction Company 

Paul L. Wetcher, C 1} 
pan wil elected Labor 
man, with the following a 
RK, I Atkinson, Koppers Company, and 
N. K. Steenhill, Rust Engineering 

On the Safety committee, C. A. 
Che Girdler Company, is chairman, with 
H. B. Wallace, Koppers, as 
R. E. Atkinson, Koppers, is chairman of 
the Foreign committee, and F. L. Doherty, 
Stone & Webster Engineering Company, is 
co-chairman. J. J. O'Donnell, The Lum 
mus Company, is chairman of the Public 
Affairs committee 


Clark R. Miller has bee nh radi d medi al 
Associated Oil Com 
Rock will 


relations 


Braun 


committe 


Com 
chair 
co-chairmen 


Clore, 


co-chairman 


director of Tidewater 
pany in San Francisco John R. 
serve ag assistant to the emplo 
supervise the company's em 
Both posts ar 


manage! and 
ploye training activities 
newly-created 

Dr. Miller formerly was medical 
visor for the company § Western d 
Until recently, Rock was a tant We 


division employe relations super ‘ 


William M. Holaday, «©, |. 
Socony Mobil Oil Company 

fice as the new Deputy Assistant 

of Defense for Re urch and Develo 

He recentl had named coo nat 
of new product planning tor Socony Mol 
is director of researc 


been or 
vil 
following service 
R. L. Minckler has been elected pre 

dent of Wilmington , 
recently-acquired subsidiary of General 
Petroleum Corporation. (See What's Hap- 
pening.) P. S. Magruder and R. O. 
Swayze presidents, and 
Paul FE. i 

preside nt and solicitor A. D. Be nnison 1s 
treasurer; M. W. Kibre, secretary, and 
E. H. Berge, director. All are 
of General Petroleum; Magruder is execu 
tive vice 


Gasoline Company 


named vice 
Bermingham will serve as vice 


were 


executives 


president of General, and Swayze 
is Vice president 


300 


... Among Men 


W. B. Cleveland jas been : 
er of Creole Petroleun orporation $s 

it An Former] 
Sales department, he re 
who retired 
ol position Wil made be 
Ball an K. Davis. | 


iperintendent of the ( 


Cooper 


appo nted assistant 
And Dav 


was sent to ¢ 


refiner 
iripito 
Kenneth G. Mackenzie has bee: 
honored by the Standards As 
ociation, in recognition of his 


American 
achieve 
nts in the development of standards. He 
heads Kenneth G, Mackenzie Associates, of 
Westport, Conn., and Chicago 
Mackenzie is a 


irds Counc il 


Stand 


associa 


member of the 
re sponsible for the 
He represents the 
Testing Materials, of 
a past president 

He received a citation which read 
American Standards 
this certificate in 
tions to the 


technical program 
American Society for 
which he 1s 


tion s 


The 
Association presents 
contribu 
voluntary 
standards and in appreciation of the sound 
idvise and devotion of energy to the fur- 
therance of the standards movement as a 


recognition of 
establishment of 


means of advancing the national economy.’ 


Louis W. Lerda ha: 
iger of the Employe Communcations divi 
sion of Esso Standard Oil Company, suc 
Harry BD. Kolb. Kolb has 
issigned to develop new research projects 
in the employe-relations field 


been named man 


ceeding been 


H. A. W. Kidd has been appointed as 
Magnolia Pe 
troleum Company’s 
Natural Gas depart 
ment. For the 
three 


sistant to the manager of 


past 
years he has 
assistant to the 
manager of the So 
Mobil Oil Com 


laboratories 


been 


cony 
pany 
headquartered in New 
York 

In his new position 
Kidd will 
consultant and ad 
to both the Nat 


ural Gas and Distribu 


serve is 
Visor 


tion departments, and 
most of his 
( s of lighter hydrocarbons in 

the refinit and petrochemical industries 
Before joining Socony Mobil’s research 
staff in New York, he was assistant to the 
airect olf Magnol research laboratories 
n Dall Ile was with the company there 
nine 4 Prior to that he spent 15 years 
technical service and produc 

ons in the 


devote 


chemical industry 


Henry J. Ogorzaly has been named 
by Esse Research and 
to follow the con 
affecting chet 


Engineering Com 
pany s nuclear a¢ 
nical and petroleum 
and products quality. Formerly 

sistant director of the Petroleum De 
ent division, he will be 


ve lopr 
liv 
by Edward J. Gornowski. 


cceeded 


Barton Closs 


Paul D. Barton, since 1947 chief en 
neer of the Manuf 
of Sun Oil Company, has 
director of engineering 
director was George M. Closs, manager of 
the company’s Toledo, Ohio 
John F. Harron will 
at Toledo. Formerly superintend 
ent of refining Harron, in turn, will be r 
placed by Herbert C. Thober, who was 
operating assistant in the Distillates and 
Cracking division of the Ohio installation 
Barton, who joined the 
1934, was assistant chief engineer in the 
Engineering department before he was 
chief engineer of the Manufacturing 
department He has been issued more than 
15 patents, including those held with oth 
original hot-contact-filtration 
process for making lube oil 
Closs, who joined the company in 1923, 
started at the Marcus Hook, Pa., refinery 
as a plant engineer. Four years later he 
was transferred to the Toledo refinery for 
construction duties, and in 1929 he was 
made plant engineer. He became assistant 
manager at 1941 
in 1944 


A. K. Doolittle has been appointed 
senior scientist in the Research department 
of Carbide and Carbon 
pany, a 


icturing department 
been ippointed 


Named as associate 


refinery 
succeed Closs a 


INnanager 


company in 


made 


ers on the 


Toledo in and manager 


Chemicals Com 
division of Union Carbide and 
Carbon Corporation. He will direct a pro 
gram of basic research in liquid-state phys 
ics. Doolittle, joined 
1932 as technical head of coat 
research, has director 


Carbide and 


who 
Carbon in 
been assistant 


1944 


Ings 


of research since 


J. H. Karchmer has been promoted to 
Humble Oil & Re 
Research and Develop 
ment division at Baytown, Texas. He will 
specialize in electrochemical and chroma 
tographi 


sulphur 


research specialist in 


fining Company's 


| 


inalyses nd in nitrogen and 


chemistry 


Jacques L. Zakin, senior research tect 
nologist with Socony Mobil Oil Company 
Technical Service department in Brook 
ly been named winner of Socony 
1956 Incentive Fellowship Award 
company, established annual fellow 
1947 to enable laboratory em 
itstanding ability, 
to further their ac 

the fifteenth to 


prohciency 


PETROLEUM 





\ 


} Simplify 
A Handling of Fluids, 
Vapors and Gases 
.. -AND “HOT” MATERIALS 


Selected for use in certain Atomic Energy Commission 
operations, the simple sound design of Penberthy ejectors 
plus Penberthy “know-how” has provided dependable 
service in processes involving the handling of dangerous 
corrosive liquids and gases. These same advantages are 
being realized in chemical processing, dairy, food, textile, Series 1A and 20A Ejectors perform efficiently over a wide range 
plating, paper and many other industries. phe ecein berecemans 


Trouble-free Penberthy ejectors (with no moving parts to al iret 

get out of order) are available in bronze, iron, stainless IN (i ea ene || 
steel, plastic and other materials . . . in standard and made- 
to-order designs. Get the facts. Write for Catalog 512R. 


PENBERTHY INJECTOR COMPANY 
Division of the Buffalo-Eclipse Corporation 
1242 Hoiden Avenue Detroit 2, Michigan 


operated jet pump for lift ng, elevating 
nding Quids of slurries 


Special stainless 


or 


nce and/or 


ae PENBERTHY 
— EJECTORS 


STEAM, AIR & LIQUID OPERATED FOR: 


Liquid Transfer, Heating, Circulating, Aerating 
| 


Agitating, Mixing, Pumping, Blend 
or Vapor igainst High \ 


ny nad J x! isting Air 


PENBERTHY Cycling Jet Pumps + Ejectors + Injectors + Electric Sump Pumps 


March, 1956-—-PETROLEU) 
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NOW 


MORE USEFUL THAN EVER 


Here’s how the Rerin- 
ERY CaTALoG’s 1956 
Edition appears, with 
new cover design fea- 
turing a large “RC” for 
easy identification. 
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MOST COMPLETE SINGLE SOURCE 


eecscesee Of Equipment-Service Data in 


— Refining 


— Natural Gasoline 


— Petrochemicals 


Completely indexed and cross indexed . . . Saves Time 


Refer to it when ordering . . . specifying . . . inquiring 


Make your buying job easier, eliminate errors, reach for your 


copy of The Refinery Catalog and watch for quick, efficient results 


More Complete and Useful Than Ever 


The Refinery Catalog is an indispensable tool, more valuable 


and useful this year than ever before. Here’s part of what you'll find 
in it! 


*% Complete or condensed catalogs of more than 270 manufac 
turers, service companies, and suppliers serving the industry 
*® Authoritative, up-to-date specifications and data 


*% Local sources of supply. 


*® Convenient alphabetical index of manufacturers and a classi 


fied index of equipment, materials and services 


If you are not among the thousands of men in buying po r jobs whose 
names have been submitted to us by thei companies to receive a personal cop 
your immediate super or th 


to be included, In the meantime, you're 


of the current Refinery Catalog, tell you'd like 


ure to find a cop ( can ome 


where nearby in your department. Remember to look fo 


the cover 


The REFINERY CATALOG 


Published Annually by PETROLEUM REFINER Gulf Publishing Company 


P. O. BOX 2608 e HOUSTON 1, TEXAS 


For more data on advertised products, use Readers’ Service Cards last page 





Men in the Industry ... 


ELLIOTT 

EQUIPMENT ri in il ns neerin apr New re : ; 
v ity. With the Socony-Mobil since 
ve i iduate of Cornell Unive 

ASSURES —— 

ACCURATE TUBE 


G. L. Brennan, a vice president of War 


EXPANDERS ren Petroleum ( orporation, has been 

1 ? clected 1 director, 

be Rollin i succeeding Howard E. 

. + Roll condenser and heat “ 54 Bele 
— <x. 


who resigned 
Brennar who joined 
exchanger tubes quickly 7 a he company as mar 
Ny - : 4 " ager of the LP-Gas 
a ~ > n Py 
othe el ——- and accurately, Rotating, P vision in 1941, be 


parallel self-feeding ce president of 


; , , 5 LP-Gas_ division 
rolls insure good joints. = early in 1954, wher 
a - elt, vice president of 

: ba on and ad 
l/, in. nnounced he 
to retire 
i retirement 
Brennan elt h yntinued 
of 
board until h recent re 
a Edward J. Nopper 
chief electricai engines 
pany Manufacturir 
duties will include 


tne important elec 


has bee 
r tor 


Voltage Balance indicator dial 


tems at Sun three 
- Voltage Balance switch - 
J. Prince Warner | 
rie ! mal el ol 
| () ( 


irad ! ompan 
Mangelsdorf, who } 


“Power switch It 


Esse me 
Harold G. 


nted to tl 


} 
Motor selector switch 
0 


Remote signal light with 25-1 cord 
indicates when tube is rolled 


| box is equipped with 
1 rubber feet. These 


t against water on the 


ELLIOTT ELECTRIC CONTROL 


Assures tight, uniform tube joints re . 
everytime. It’s a torque-limiting or ormet 

rte , ( i Mar 
device that automatically balances 


rner and M 
ELLIOTT outside voltage variables without careers at the 
TUBE GAGE \ the need of a separate voltage y 
; 6 George J. Peterschmidt | 
regulator. elected president of The El Dorado Re 
fining Compan, succeeds T. A. Hell- 
, = bi ; ing, who was made 1irman of the boar 
diameters on dial in Write for Descriptive Bulletin Na 


Named to succeed eters , 
thousandths of an inch. A Y-40. Elliotts Company, Lagonda tive vice president and trea 


i ragrm : 2 , L. Roberson. Robe rsor 
quick guide for setting tube Division, Springfield, Ohio. president in charge of manuf 
expanders for condenser 


Measures inside tube 


Mason G. Lockwood, William M. 


and heat exchanger tubes. ELLE oTT Company Andrews and Frank H. Newnam, 


Three point contact of | > ill partners in Lockwood & Andrew 


have changed the name of the Texas cor 
sulting firm to Lockwood, Andrews 

Newnam. The « cern has offices in 
accurate measurements 


ton, Corpus (¢ hris and Victoria 


hardened steel balls insures {e V6-8A 


STEAM TURBINES © MOTORS © GENERATORS © DEALRATING HEATERS © FIECTORS © 


CONDENSERS © CENTRIFUGAL COMPRESSORS © TURBOCHARGERS © TUBE CLEANERS © STRAINERS 


For more data on advertised products, use Readers’ Service Cards, last page 





IN e 
CARBON BISULFIDE 
PLANT 


PUMPS Perform WITH 


Peerless Type PR 
HIGHER EFFICIENCY, LOWER COSTS, IN 
MAJOR CHEMICAL PLANT... 


EFFICIENT —A Peerless Type PR pump is an extremely rugged and 
dependable pump, designed especially to meet the complex re 
quirements of liquid transfer in the process industries with com 


plete efficiency. Its NPSH characteristics are excellent 


MODERN DESIGN —A Peerless Type PR pump is a modern pump, 
incorporating the most advanced design and construction features 
of center-line-mount pumps yet providing every consideration for 
operational dependability and safety. 


ECONOMY —A Peerless Type PR pump is not an expensive pump 
Correctly applied it will meet every requirement for economical 
operation both in terms of “in service continuity” and its ease of 


maintenance when inspection or repair is indicated. 


TYPES—A Peerless [Type PR pump is available in packing gland or 
mechanical shaft seal (Type PRS) types. Top or end suction designs 
are available. Heavily constructed for high temperatures and pres 
sures. Truly a modern pump designed especially for chemical 
process pumping. Find out about it today. 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories: Los Angeles, Calif. and Indianapolis, Indiana 


Offices New York; Atlanta; Chicago; St. Louis; Indianapolis; Phoenix; 
Fresno; Los Angeles; Plainview and Lubbock, Texas; 


Albuquerque, New Mexico 
Distributors in Principal Cities; Consult your Telephone Directory 
Vari h, 1956 


PETROLEUM REFINER 


For more data on advertised products, use Readers 


Type PR PUMP CHARACTERISTICS 


CAPACITIES 


OPERATING 
HEADS 


CASE PRESSURES 


DRIVES 


MATERIAL OF 
CONSTRUCTION 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEM 
301 West Avenue 26, Los Angeles 


Please send us copy of Bulletir 
Type PR and Type PRS Pumps 
NAME 

COMPANY 


ADDRESS 


city 


up to 1000 gpm 


up to 625 feet 


up to 400 psig 


horizontal electric 
motor is standard; 


other types as required 


liquid end can be of 
any material suitable 


to intended service 


MAIL COUPON NOW FOR BULLETIN 


ICAL CORPORATION 
31, California 


) No. B-1605 describing Peerless 


Service Cords, last page 





COLD DRAWN SEAMLESS STEEL 


TUBING 


UP TO 


58 FEET LONG 


CONDENSERS 
and HEAT 
EXCHANGERS 


Now you can get STRAIGHT lengths 
up to 58 feet long...at Pacific Tube 


Pacific Tube Company has added 
new pickling facilities, new hydro 
static testing equipment,,.with the 
longest draw bench in the west to 
quantity produce for you, straight 
lengths of Seamless Tubing up to 
58 feet long. Pacific Seamless Steel 
Tubing is “Quality Controlled” to 
accurate bend 


It is 


insure workability 
ing, flarability and long life 
to meet critical 


pr cision drawn 


spec ifications and tolerances 


Pacific Tube ¢ company is strategi 
cally located to serve you effi 


ciently, economically & promptly 


If you have a tubing problem, ask 
the Pacific experts for help 
be vlad you did 


you'll 


TUBE COMPANY 


Manufactw 
STEEL TUBING AND BARS 


5710 SMITHWAY STREET 
LOS ANGELES 22, CALIF 
Telephone: RAymond 3-1331 


Our movie 


Steel Tubes for Industry” 
available without charge 


For more data on advertised products 


Men in the Industry .... 


Brinkman, in charge of the Victoria of- 
fice; C. W. Henderson, head of the Civil 
Engineering division; Homer C, Innis, in 
charge at Corpus Christi, and S. E. Kehoe, 
who is head of the Office Engineering 
division 

Also named as associates were A. J. Mal- 
loy, who heads the Structural Engineering 
division; H. L. Murchison, in charge of 
the Architectural division, and Hal K. 
Puckett, head of the Mechanical Engineer- 
ing division 


Luther R. Hill, forme: president of 
Process Designs, Inc., has joined Arthur G 
McKee & Company as process coordinator 
of Petroleum divi- 

sion. Hill was with 
The M. W. Kellogg 
Company from 1929 
to 1952, when he re- 
signed as head of the 
Processing department 
to Process De- 
a Ridgewood, 
firm, With Kel 
he sery ed 
process project 
and 
to 
and 


its 


form 
Sign, 
fe P 
logg, as 
and 
engineer was 
advanced proc css 
manager project 
manager before he was 


given charge of the processing department 


Lyle Lovell has been promoted to group 
in the Technical Service 
American Oil Company's 


division at 
Texas City, 
Amco 
chemical-engineer ne 
ersity of Oklahoma 


leader 
the 
lexas, refinery 
1951. He 
from the | 


Lovell has been with 
Since is a 


vraduate nis 


S. O. Brady has been promoted to senior 
research chemical engineer in the Research 
and Development division at Humble Oil 
& Refining Company’s Baytown, Texas, re- 
finery. He will engage in developing proc- 
esses for abating air and stream pollution 
and corrosion and deterioration of refinery 
equipment 


A. H. Hayes, now general superintend 
ent of the Standard Oil Company (Indi- 
refinery at Whiting, Ind., has been 
named senior assistant superintendent. The 
new title of assistant manager will be used 
at all of the company’s refineries, apply- 
ing to positions now general superintend- 
ent or assistant general superintendent 

F. H. Blunck, general superintendent at 
the Wood River, IIL, refinery, has been 
promoted to a new position of manager 
of the Unit Operations division. He will 
transferred to the Manufacturing de- 
partment’s general office in Chicago 
Named to replace Dr. Blunck as assistant 
manager at Wood River was L. H. Butter- 
worth, formerly general superintendent at 
the Casper, Wyo., refinery 


ana 


be 


Archie D. Gray has been eclected gen- 
eral counsel for Gulf Oil Corporation. He 
replaces David Proctor who resigned the 
post but will director 
executive vice president. Gray 
the company since 1935 
general office at Pittsburgh 


continue as a and 
been 


the 


has 
and 


since 


with in 


1953 


George T. Goggin, executive 
president of Douglas Oil Company of Cali 
fornia, has been clected president of the 
Indepetident Refiners Association of Cali 
fornia. Elected as vice president was Ralph 
W. Forch, vice Wilshire Oil 
Company 


Malcolm 


vice 


president of 


McDuffie, who is Vice presi 





Jo the Handling of 


LIQUEFIED PETROLEUM 


IT NEED 


WRITE 
for 
BULLETIN 


111-ZA 


of the most 


special metals 


RESULTS. May 


DISTRIBUTORS 





and other LIGHT NON-VISCOUS LIQUIDS 


Bothersowe to You? 


APCO 20cess PUMPS 


You are urged to get acquainted with this com 
plete answer to many of the most difficult pump- 
ing tasks of modern industry. The characteristics 
advanced 
APCO, combine with special new design features 
where required to 


we tell you more? 


IN PRINCIPAL CITIES 


GASES, REFRIGERANTS 


NOT BE 


The TYPE Z4 


turbine-type pump, the 


SURE 


insure 





AURORA’ PUMP pivisiox 


THE NEW YORK AIR BRAKE COMPANY 





84 LOUCKS STREET 


use Readers’ Service Cards, last page 


. 


AURORA > ILLINOIS 





multi-plant production 


skilled technical service 


20h 0EGEee.. 


traditional quality 





BUY AMMONIA 
to better advantage 
from MATHIESON 


Require dependable deliveries of ammonia . . . coordinated 
with your production schedule? It will pay you to 

order from Mathieson. Here’s why: 

Five shipping points assure marimum protection against 


supply interruptions. 


Erpert technical service... particularly in the pulp and 


paper and metals processing fields ... 718 always availabl 


Balanced output to industry and agriculture 


eliminates seasonal shortages. 


Talk over your ammonia requirements with an 


Olin Mathieson representative soon. Let him show you why 


more people buy more chemicals to better advantage from 
Olin Mathieson . . 


basic industrial chemicals. 


. America’s prime producer of 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 


INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3. MD 


MATHIESON 


INORGANIC CHEMICALS: Ammonis 
Hypochlorite Products ¢« Nitrate of § 
ORGANIC CHEMICALS: € 


thylene Oxide ‘olyethylene Glyc« 


Formaldehyde e« Methanol « Sodium Mett ylate © Hexarnir Ethylene Diamine 


March, 1956—-PeETROLEUM REFINER 
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chloroethylether 


oropheno « Trichlorobenzens 
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Stainless steel plus nickel alloy 
equals corrosion-resistance 








































Inconel and stainless heat exchanger built for Barrett Division, Allied 
Chemical & Dye Corporation. Shell Diameter: 40”. Tube Length: 12’ 0”, 
Tubes: 1” O.D. x 14 ga. Tube Sheet Thickness: 2”. Materials: Inconel 
shell, tubes, tube sheets. Stainless steel heads, Type 316L. 






Corrosion-resistant materials 





a heat exchanger specialty at Downingtown 





We have the engineering, welding and fabricating experience to 





turn out your corrosion-resistant exchangers in the materials you 





specify: stainless, nickel, nickel alloy, aluminum bronze, car- 





bon and many others. Our design recommendations often save 





money. Send for Bulletin HE. Your engineers will find it useful. 






Aluminum bronze for these five coolers 
saved the customer 25% on equipment 






costs, assured corrosion resistance. Eac h 






fixed tube sheet unit is 20" in diameter 





x 20’ tube length. Each has 282 alumi- 





num bronze tubes 4" O.D. x 12 ga. 





Centrifugally cast channels, Design pres- 





sure: 150 pounds per square inch on 





both shell and tube sides. 









Stainless steel Type 404 is the material 
for these four tube bundles. The large 






one fits a 47” shell, has 1225 stainless 
tubes, 4" O.D.x 14’ O” long. Tube sheet: 
2%" thick. Baffles: *\" thick. The other 
three bundles are 22” in diameter; each 








contains 452 tubes 4" O.D. x 16 ga. x 
12’ 0” long. Tube sheets: 154" thick. 
Baffles: 4" thick. All stainless steel. 













Downingtown Iron Works, Inc. 


HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 


1435 S. 66th St., Milwaukee 14 
52 Vanderbilt Avenue, Room 2014, New York 17 
215 Hanna Bldg., Cleveland 15 
936 W. Peachtree St., N.W., Room 119, Atlanta 3 
208 S. LaSalle St., Room 783, Chicago 4 
560 Roosevelt Bidg., Los Angeles 17 
4550 Main St., Room 217, Kansas City 6, Mo 
151 Wallace Ave., Downingtown, Pa 











CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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Barnes, ce p ent of M | P 


tro] Corporation; R. L. Feldman, vice 
president of Golden B r © Ca i 
D. S. Fletcher, co-owner of Fletcher Oil 
Compan Morton Sterling 

tive e president of Sunset Oil ¢ 





A. J. Broggini |: 


tive vice president and chairman of the 


Broggini ind 

rious engineeris nd execut cap tie 

George P. Bunn, honored with th 
Hanlon Award in 1954, is to fill newly 
created position as executive stafl tant 
on natural-gas liquid And G. W. McCul- 
lough, a vice pre ent since 1953, will be 
come manager of the Natural Gasoline de 


jartinent 
J. M. Houchin will be chairman of the 

company s Operating committer i pe 

tion formerly held by 

Harry Fair, who « 


man of the Oper iting Committee will be 
chairman of the Product and Proce on 
mittee 

Bunn, who joined the Natural Gasoline 
department in 19 i n 1 ee! nd 
later became its superintendent, has beer 
manager of the department since 1930 

McCullough pent 25 eal n the cde 
partment, iivancing te as tant to the 
manager. In 1948, he was made vice pre 
dent and general manager of the new 
Phillips ( hemical ( ompans He ha been 
chairman of the Operating Committee 
since 1951 and a vice president of Phillip 
Petroleum since 1953 

Fair joined Phillips in 1939 and served 
continually in the Refining department 
until 1953, when he became vice chairn in 
of the Operating committee. He ; a for 
mer superintendent of the compar Kar 


sas City, Kansas. refiner 


Elwood G. Glass, Jr., has bee: 


named coordinator of recruitment on a 


company-wide basis for The Standard Oil 
Company (Ohio For the past 16 year 


Glas has held various position nm the 
company’s Manufacturing department, Ir 
his new assignment, he will a t all 

partments in obtaining technical and pr 


fessional personnel 


George F. Klein, Jr., formerly chiet 
er neer of Catalytic Construction C« 
has beer elected 


pany n 
charge of engineerin 


He also will serve 
is a member of the board 

Prior to his September 499 appoint 
ment as chief engineer, Klein was man 
ager of Catalytic’s Process Er neering de 
partment. In his new position, he will 
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These Spee domax recorders. teamed with Thermal 
Conductivity Analyzers on the synthesis unit (right) 
chart final yield (far left), and Hlo-N.» ratio before and 


ajler rec vele gas enters feed stream 


L&N Analyzers Help The Atlantic Refining Co. 
Produce Maximum Ammonia Yield Economically 


At The Atlantic Refining Company’s modern catalytic reformer, known throughout the industry 
ammonia plant in Philadelphia, peak performanc« as a Catformer 
depends on holding a precise hydrogen-nitrogen The Atlantic Refining Company’s application 


ratio to the converter, for maximum ammonia 
vield. A team of L&N Thermal Conductivity 
Analyzers with Speedomax® recorders handles the 


are typical of hundreds of successful jobs these 
recording and controlling L&N Analyzers are 
doing, not only in other ammonia synthesis plant 


vital measuring jobs involved but on widely varied measurements throughout the 


The H.-N, ratio itself is so important that The process industries. For complete product data 
Atlantic Refining Company operates two identical write for Folder NI46-91(2). Or, to find how 
L&N Analyzers on the feed stream, one before and analytical control can benefit specific processe 
one after entry of recycle gas. These continuously you have in mind, outline your problem for our 
record H. over a range of 65 to 85°7, while anothe1 engineers without obligation. Our addre Leed 
Analyzer, calibrated 0 to 20°, NH., records am & Northrup Co., 4923 Stenton Ave., Phila. 44, Pa 


monia yield from the converter, and the amount 
returned in the recycled gas stream 


Feed hydrogen for the process is a by-product LEEDS NORTHRUP 
automatic contro e jurnace 


of The Atlantic Refining Company’s design of 


instruments 
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How to have a Big Family 
... and be happy, too 


We’re talking about a “family” of pumps for a process plant. 














It's Dean Brothers Series 10 standard centrifugal pumps. 
The eleven members of this family can do almost anything in 
the way of moving liquids. They can pump as little as 10 gallons 
a minute or as many as 700. Total dynamic head can be any- 
thing from 25 feet up to 400. The temperature of the liquid can 
be as low as 250° F. below zero or as high as 850° above. Work- 
ing pressures range from a 30-inch vacuum to 400 Ibs. per sq. 
in., gauge. 
































But the thing that makes these pumps one big happy family 
will make you happy, too. They’re all built from the same parts 
with the exception of the Casing, Impeller and Suction Nozzle. 
And for pumping temperatures above 350” F., the cradle hous- 
ing is integrally water-jacketed. Otherwise, these pumps are all 
alike. One shaft fits all pumps. Likewise one shaft sleeve and 
one set of packing or one mechanical seal. The bearings are the 
same and so are all other parts throughout the entire family. 






































When you get all this—plus mechanical reliability usually 
found only in costly, individually-engineered pumps—who 
wouldn't be happy with a family of Dean Brothers standard cen- 
trifugal process pumps? Why don’t you get all the facts about 
these truly remarkable pumps ™ Send for Circular No. 184A. 
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HOW PUMPS, “FAMILY STYLE,” PAY OFF 





Initial cost is lower than if each pump was an “individualist.” 





Factory assembly from parts in stock assures prompt delivery 














Spare parts inventory is small—less investment . . . less stor 





age space less time to handle and keep track of 








Maintenance time is reduced. Once a man learns his way around 








one pump, it’s the same for all the rest. In emergencies, this can mean 
less downtime. 















































DEAN BROTHERS PUMPS /NC. 


INDIANAPOLIS 7, INDIANA 


























Centrifugal and Reciprocating Pumps + Since 1869 
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4 *Series 10, Sertes 20 and Series J0—to 7,000 gallons per minute capacity, 


Men in the Industry ... 





have charge of all engineering for proj- 
ects handled by the company. 

sefore joining Catalytic, Klein was chief 
engineer for Spencer Chemical Company 
He also served Refinery Engineering Com- 
pany as chief engineer and held supervi- 
sory positions with Allied Chemical & Dye 
Corporation and Hercules Powder Com- 


pany 





Jackson Baker 


R. R. Jackson, formerly director of 
manufacturing for Mobil Overseas Oil 
Company, Inc., has been appointed gen- 
eral manager of the Manufacturing de 
partment of Socony Mobil Oil Company, 
Inc. He also will serve as chairman of the 
company’s Manufacturing committee 

Named to replace Jackson as head of 
manufacturing for the overseas company 
is Charles P. Baker. He has been manager 
of Socony Mobil’s refining operations and 
vice chairman of the Manufacturing com 
mittee 

Until Jackson was named chairman of 
the committee, George S. Dunham, Socon, 
Mobil director and executive in charge of 
manufacturing, had held the post 

Jackson started with the company as a 


chemist at the Beaumont, Texas, refinery 
of its affiliated Magnolia Petroleum Com 
pany. He was made superintendent of the 
refinery in 1936, and in 1947 he was ap 


pointed manager of Socony Mobil’s re 
finery at Paulsboro, N. J. He became a 


member of the Manufacturing committe: 
n 1950 
In 1953 he served as director of the 
Refining division, and before becoming 
I nager of the companys ftoreign refi 
in operations, he erved the Petroleun 
Administration for Defense He joined 
Mobil Overseas Company when it wa 
formed in 1955 
Baker who also started at Beaumont 
once associated with Houdry Process 


Corporation and later served at Socony 
Mobil’s Research and Development Lab 
oratories in Paulsboro. In 1943, he ses 
the Petroleum Administration for War 


Frank C. Ware has been appointed 
executive vice president of Aenta Oil Cor 
pany, succeeding Clive M. Alexander who 
retired after 25 years with the compan 
Ware has been associated with Ashland 
Oil & Refining Company, of which Aenta 


is a division, since 1934. Dr Alexander 
had been a director and vice pre dent of 
Aenta since 1939. He was made executive 
vice president in 195] 


Herman L. Boyle, director of 


trial relations for Standard QOnil Cor 
pany Indiana), is being promote: t 
manager of a new Organization depart 


ment. The Industrial Relations department 
will be re-named the Employe Relation 


department. It will be under the rectior 
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You'll be wise to choose 


K&M APAC 


Asbestos-Cement Sheets 








€ pect er re at the Port Huror Aichiaga Blue Water te t If 
The wv sture the r at the bridge n't harm the 


henna ay taer ae sre used on the ce o £ this tall entre - a interiors —Exteriors 


Remarkable economy! 


You'll find a thousand 


ind one use 


for these flat asbestos-cement sheet 


as an interior and exterior siding 


office paneling 





pl int and office ceil 


Ith , machine hop heathing tock 
Temperature, humidity safeguards. Wa f KAM Apac sheets : pendabl j } room sidewall basement partitions, 


rately 


linings for elevator casings. Use them 


almost everywhere, inside and outside 


Built t ul. KAM \pac heet 


made of two practicall 


are 


mndestructible 


material ishesto fiber ind portland 
cement I hic won't burn rot Or 
corrode And they never need pro 


tective paint 
Look over the illustration 
few of the man place where \pac 


heets are applied hen contact 


K&M distributor 


oul 
and ask him to tell 


you more about low-cost KAM \pac 


heet 





‘ ‘ 
Informative folders also avail 





All-purpose sheets. This photo st K&M Apa 


the 


able on request. Addre nquiries to 


our headquarters in Ambler, Pa 





KEASBEY & MATTISON 


COMPANY ¢ AMBLER «© PENNSYLVANIA 


REFINER 
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In high-speed turbines...why does 
in total horsepower and 





Double-Flow Exhaust 











Governor with 
Integral Air Head 





GREATER RELIABILITY. Worthington’s rugged construc- 
tion pays off in extra reliability. Solid rotor for modern 
high speeds, double -flow ( xhaust whe rr large volumes of 
steam are used in conde nsing operation, and Kingsbury 
type thrust bearings are just a few of the features that 
assure safety and ce pendable service on you! vital com, 


pressor and blower drives 


ACCURATE SPEED REGULATION. [xclusive Worthing- 
ton governing system using governor with integral all 
motor gives you speed control response to 04 psi change 
in control pressure. And it provides for remote automatic 
operation if you need it. The oil relay type governor so 
equip pe d Instantane ously controls pressure of volume de 


liverc d by the COMPFressor re gard ss of steam variations 





Whe re turbine-driven COMPFessors and blowers are 
used, down-time is usually mighty expensive Par 
ticularly so if failure can bring a continuous process 
to a standstill In the case of high speed high horse 
power COMpressol drive turbine Ss, your surest Way to 
design reliability into your plant is to specify the 


turbine line with best proven performance 


Compressor-drive turbine installations up to 12,000 
rpm, and 24,000 hp, show Worthington leads in ap 


plication engineering, design, reliability 


Worthington compressor drive turbines are consery 
atively built with all stresses carefully calculated 
and kept well within established safety margins 


Also, measured load tests are pe rformed on every 


WORTHI 


unit at the factory with modern facilities, under the 


watchful eyes of highly trained personnel 


One feature seldom claimed is that of lowest price. 
That is inconsistent with quality, and quality iS 
something Worthington engineers will not compro- 
mise. For critical operations, buy ing the best is low- 


est cost insurance against process equipment failure. 


Get the complete story of high-speed/high-hors« 
power compresso! drive turbines by writing Worth 
ington Corporation, A&SP- Turbines, Harrison, New 
Jersey. Ask for your personal copy of Bulletin 1966 
On Vital Compres 
It Costs Less toln 


l pplications 


wand Blower-Dri 
tin the Best! 








WORTHINGTON lead all others 
number of installations? 








To meet turbine spec's 4000 Hp- 7250 RPM -Steam 210 


Featere 





Rotor 


Solid—to withstand 
extreme stresses 





Main 
Bearings 


Anti oil-whip 
longer turbine life 





Thrust 
Bearing 


Kingsbury type — for 
proven reliability 





Automatic 
Nozzle Control 


Cam operated—for 
economy and better 
control 





Governor 


Has integral air motor 
—for more accurate 
control 


Company A 


| Company s] 


550° -2645’ 


_ WORTHINGTON GIVES YOU ALL THIS— CHECK AND COMPARE: 
T _| wortwineron 





Type 
Construction 


Double flow exhaust 
for economy and long 
life 





Packing 


Labyrinth —for most 
effective seal at high 
speed 











Test 





Load test—to be sure 
you get what you 
ordered 

















LOWER MAINTENANCE COsT. One important « xample 
of construction used to help eliminate non-scheduled 
maintenance 1s Worthington’s anti oil-whip bearing. Dur 
ing Operation a pocket (arrow) in the upper half of th 
bearing builds up a pressure pad of oil. High pressure 
here creates a downward force on the journal, holding it 


in place in the be aring, preventing destructive \ ibration 


it 47 


LONGER Liege. A long, troubl 


to no ¢ 


Many 


yourself, 


turret 


COMpre 


chypimmecrinp ad 
one by One bar 
in the 


SO drive 


turbine feature, 
ice 
compressor driv 


turbine 


around the clock, in i large | 


he “ZS | 5 


buat 


free 


! ither 


( OMmpare 


ale id ol at 


held 


istern pa 


life can be attributed 


combination of 


desig 


othe I 


feature 


manutac 
Worthington’s fi 


built in 192 


iS till working 


pl int 


11,000 rpm high-speed turbine—one of 11 rk 


for ul 1d) i ire 


my 


, 
/ 








yYOU GET 3 
BIG SAVINGS 


WITH STANDARD 
R-S BUTTERFLY 
VALVES 


IN CATALOG 160 


Based on 20 years’ experience in process industry applica- 
tions, R-S Butterfly Valves are now standardized. All com 
ponents for those most commonly used, in sizes from 4” to 
48”, are carried in stock. By specifying standard R-S Valves, 
you now 


1. SAVE ON INITIAL DELIVERY You can be 
sure of immediate service, because standard R-S Valves are 
ready for faster assembly and shipment 


2. SPEED REPLACEMENTS ~- Availability and 
faster delivery on standard R-S Valves can help you solve 
replacement problems and avoid costly, unscheduled shut 
downs 


3. ELIMINATE ENGINEERING - In this new Cat 
alog 160, you get the complete dimensions, layout drawings, 
specifications and materials for all pressure ratings ol R-S 
Butterfly Valves that are now standardized. Data on oper- 
a —E ators and positioners is included. 


=> scent tener st ee N Y 


As new ratings are standard 
coreg th 

ized, other sections will be pub 
lished. To get a free copy and 
assure yourself of future sec 
tions, contact your SMS repre 
sentative or write S. Morgan 


Smith Company, York, Penna. 


HYDRAULIC GATES & HOISTS 
! 
anaes TRASH RAKES 
PUMPS ACCESSORIES 








of’ 
‘ 


ROTOVALVES FREE-DISCHARGE 


S.M 
- 
Ry, ‘ee i : i VALVES 


RGAN SMITH 


BALL VALVES 


BUTTERFLY ITCH 
VALVES SHIP PROPELLERS 


CONTROLLABLE 


AFFILIATE S. MORGAN SMITH, CANADA, LIMITED * TORONTO 
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of J. Howell Turner, presently director of 
employe relations with California 
Hawaiian Sugar Refining Corporatio 
San Fran isco 


Howard F. Thompson has been pro 
moted to resident engineer at the Sinclair 
Refining Company re 
fines n Marcus 
Hook, Pa. He succeeds 
John C. Weber, who 
is retiring alte 
years with the 
pan 
Thompson started 
at the Mare us Hook 
refinery while a co 
operative engineering 
student at Drexel In 
stitute of Technology 
He became a full-time 
technical employe in 
Thompson 1933 and in 1942, 
was made chief in 
spector Three years later he was pre 
moted to chief technician and became 
operating superintendent in 1952 
Weber joined Sinclair Refining as a 
draftsman in 1924, during the period the 
Marcus Hook refinery was being built. He 
was placed in charge of engineering at the 
plant in 1925 


Robert E. Maescher has been ap 
pointed assistant to the superintendent of 
the Torrance, Calif., refinery of General 
Petroleum Corporation. Except for two 
years at the company’s Vernon, Calif., lab 
oratories Maes her has been assigned to 
the refinery since he joined the compan 
in 1938 


George S. Lambert has been named 
director of the Plant Personnel div on ol 
The Atlantic Refining Company. He will 
be responsible for personnel activitic at 
the company’s refineries at Philadelph 
ind Atreco, Texas, the Research and De 
velopment department at Philadelphia and 
everal other groups 

Carl G. Riege will succeed Lambert as 
director of the Office and Foreign Per 
sonnel division. He will direct personnel 
activities for headquarters personnel in 
Philadelphia and en plo es in Venezuc 
and Brazil. Riege joined Atlantic in 19 
Lambert has been with the company 
193% 


Rush F. McCleary has been appointed 
general manager of the Research and De 
velopment department of Jefferson Chem 

cal ¢ ompany Inc With The Texas Cor 

pany for the past 16 years, Dr. McCleary 
had been supervisor of chemical research 
for that company since mid-1954. He will 
be in the Jefferson offices at Houston 


Donald Qa. Kern has organized i 
( leveland firm specializing n ther: 
process technology, with emphas! 
design, engineering and marketing 
mal process components The 
known as D ) Kern Associates las 
branches in New York and Washington 
D. ¢ 

Connected with the organization are 
five associates prominent in the fields of 
distillation, high-pressure techniques, nu 
clear engineering, heat transfer and 
thermodynamics. The supporting staff 
made up of 50 chemical, mechanical and 
structural engineers, detailers, analysts and 
draftsmen 
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FOX Gas Processing Plant 


() (; ( | 


HUDSON 


ENGINEERING CORPORATION 


AIRVIEW TATION © HOUSTON TEXA 
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Share music with your child... 


THE STANDARD SCHOOL BROADCAST — > 


/ 


links your home to the classroom—with fine music! — $4 


1B, 


a, 3 


A symphony orchestra, choral 


group, dramatic cast, guest soloists—all 





blend music enjoyment with education on 
the Standard School Broadcast. It’s 

heard in 54,000 classrooms throughout the 
West, Alaska and Hawati—and it’s 
programmed for your entertainment 

at home, too. Why not tune in this 
Ihursday...see your newspaper 


radio log for time and station. 


NOW IN ITS TWENTY-EIGHTH YEAR 


— 


Presented by STANDARD OIL COMPANY OF CAL IF ORNIA 


e Readers’ Service Cards, last page 





What Suppliers Are Doing .. . 





Graham Maxey Gordon 


Edward K, Graham, Jr., is principal of a 
Houston concern which desig 
nated as exculsive sales agency for Cono- 
flow Corporation in the Houston-Gulf 
The concern, E. K. Graham 
Company, was formed in January, 1955, 
as a manufacturers representative for the 
process control field in that area 


has been 


Coast area 


Frank P. Maxey has joined Frontier Chem- 
ical Company as a sales representative. He 
will operate out of Dallas. Maxey was 
associated for several years with Shar- 
ples Chemical Division in Philadelphia, 


David D. Gordon has been appointed sales 
manager for Fulton Sylphon division of 
Robertshaw-Fulton Controls Company. He 
will have charge of the Los Angeles office, 
replacing W. J. Hajek, who has 
transferred to Chicago. Gordon has been 
with the 


bee n 
organization 15 years 


George K. Turner becomes chief cle 


tronics engineer with Spinco division of 


Turner Wilber Hudson 


pre V iously 
Military 
Manufa 


Calif. He 


Beckman Instruments, Inc. H: 
engineer in the 
Hycon 
Company in Pasadena, 
with Alabama Engineering and 
lool Corporation, North American Avia 
Consolidated Ene 


was a senior 


Electronics division of 
turing 


has bee n 


and 
neering Corporation 


tion ¢ orporation 


John J. Wilber has been appointed man 
ager of Bailey Meter Company's Cleve 
land district sales office. He succeeds C, C, 
McClelland who retired. Wilber started 
with the company in 1941 as a sales-sery 
Cleveland of 


ice engineer assigned to the 


fice 


Earl Hudson, assistant general manager of 
Rockwell Manufacturing Company's gas 
plant at DuBoise, Pa., has 
named general manager of the company’s 
plant at Porterville, 
Du Boise 
paymaster 


meter been 


new and valve 


Calif 


plant in 


meter 
Hudson went to work at the 
7 later 


1937, becoming 





Springer Kirby Clark 


ind purchasing agent 


manager for 


personnel manager 
the general 


produc tion 


ind assistant to 


purchasing and 


Charles W. Springer has been named to 
new research and de 
Tank & Manufa 


president, he has 


as director of 
Csraver 
A vice 


company § castern sales 


post 
velopment for 
turing Company. 
heading the 


been 


Tom P. Kirby heads a new Central Sales 
district set up by Electric Steel Foundary 
Company, The new district will handle 
sales east of the Rockies and areas of the 
South. Kirby was manager of the Gull 
Atlantic and Midwest branches, now in 
cluded in the new district 


John Robert 


iles org 


Clark, Jr., 
the 
vision of Houdry Process Corporation. He 

was with Washington Brich 
, at Muirkirk, Md., first as plant 


has joined the 
mization of Chemicals di 
previousl 
Con p iny 


How Metallizing saves 
money in refineries 


cuts machine repair costs 80%— 
cuts equipment “down-time’’— 
permits reduced spare parts stocks 


Practically any worn machine part —repaired for only 
15 or 20% of replacement cost —in minutes and hours, 
instead of days or weeks. 


Pump shafts + 
Rotor blades « 


Motor shafts 
Pump plungers 


Impeller journals « 
Packing areas ° 


The list of metallizing users in the Petroleum field reads 
like a Blue Book of the industry. Here are just a few: 


Ohio Oil Co 

Phillips Petroleum Co 
Socony-Vacuum Oil Co 
Imperial Oil Co. (Canada) 


Cities Service Refining Co 
Esso Standard Oil Co 
Gulf Oil Co 


Metallizing Engineering Co., Inc. 


1157 Prospect Ave, Westbury, L. |, New York + cable. METCO 
in Great Britain Telephone EDGEWOOD 4.1300 
METALLIZING EQUIPMENT COMPANY, LTO — Chobham near Woking, England 
SPSS EAEFEEEEEEEEEEEEEEBEEEEEEEEBEBEEEE 
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extra! | 


ALL ABOUT THE LATEST - 
BENDING METHODS 


Let Pedrick 
method of bend . 
structural meta ia t l < : 4 
tion basi can 

For full informa 

duction Bender 

AND Macnuine Co 640 ? 

St., Phila. 40, Pa. Dept 


~ 
RICK 


i] 
1° BULLET 


AY 


! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
! 
| 
| 
| 





(PepRick ) production benders 
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ae {or ee 4 
ey a yates nia “4 See? onl er al | t 
Still man checks soluble oil level in steam reboilerkeg Monel trim on the large valve at left protect against cor 
Monel-cladding of the shell, Monel in the tubes 


ool 


, and rosive attack of the high-temperature, aqueous HF stream. 


After 13 years experience with HF alkylation, Phillips Petroleum finds that 


..-Monel prevents severe HF corrosion 
and promotes safety 


In 1942, HE alkylation to produce avia 


What Phillips found the interval between 


With high concentrations of Hk at ap- downs to two years 


inspection shut 
tion gas had “erash” priority Get the 


plant operating,’ was the word proximately atmospheric temperatures . 
: I I Monel provides useful resistance to HE 
So Phillips Petroleum Company pio and where moderate sealing can be 


in all concentrations and (in unaerated 
neered built in accordance with the tolerated carbon steel is practical 


solutions) up to 250° temperature. Raise 
conditions are severest... this to LLOO°F for the 


where an extra margin of safety ts needed 
check performance of material Monel" 


urgeney of the time then cheduled Where anhvdrous acid. 
hutdowns at six-month intervals to under certain conditions. What's more, 


is the metal to use. With Monel is 


comparatively unaffected by 
Monel in the key locations shown (see high 


tream velocities. It provides high 
panel), Phillips has been able to stretch strength and wear resistance 

Key locations where Monel is used in Phillips instruments are Monel or Monel trimmed. For 
HF alkylation plant at Phillips, Texas safety, relief valves in acid-hydrocarbon service 
have Monel rupture dises and gaskets. Ring 
jount flanged acid service lines are fastened with 


“K°® Monel or Duranickel® stud bolts 


In acid re-run unit, flash tower is constructed 
of Monel-Clad Steel, with Monel! trays, caps and 
chimneys. Feed preheater contains a Monel 
lined channel head and Monel tube bundle Are you having trouble with HF corrosion? 
in overhead condenser and in the 


ré boil r of 
the flash tower where 


Write Corrosion Engineering Section, 
i mixture of acid, water 
and oil is handled at 300°1 





THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 
Vhroughout the plant, critical valves, pumps and 


4» ° 
Anco, Nickel Alloys 
Acid re-run unit regenerates HF , 


to about 100%. See details above Monel .«. for minimum maintenance 
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the 


just prior 


engineer and assistant to president, 


ind as plant mai to joining 


Houdry 


iger 


Diamond Alkali Company has pro 
moted J. C. McKenna, veteran sales exe« 
utive, to the position of 
manager of soda products sales. Under his 
fall the task of marketin 
output of soda ash to all indus 


newly-created 


direction will 
Diamonds 


tries except glass 


tralian 


Dhis be 


Infilco, Inc., has formed an Au 
with offices in Sydnev 
comes Infilco’s third foreign subsidiary, the 
other two located in Mexico and 
Canada. A fourth subsidiary n process 
of formation in Japan 
Stanley D. Heden has moved 
the 


subsidiary 


being 


to assist in organization ¢ 


subsidiar' to 


Heden 


issociate 


supervise its 
i chemical engineer who has beer 


d with Infilco years 


lor seven 


Norton Company ih | Bruce 


Cramer reti ! 


nce Q54 i ( 
David Bolon who 


En 


I nt 


Cramer 


The Dow Chemical Company 
M. H. P. Morand the 
post of manager of coatings sales. He suc 
Floyd J. Gunn who has become 
manager of Dow’s Los Angeles office 
Morand was promoted after ser 
1953 assistant to the 
ings sales His headquarters 
Midland 
Joinin 
erved 
| il 


man with the 


has idvanced to 


ceeds 


in § 
as manager of 
will 
1949, 


Mor 


coatings 


has also 
techni 
itings sales 


Dow in ind 
the company s 
taff and is 


Chicago off 


on 


service i co 
( 


Claud S. Gordon Company 
added another office established by 
Southwest distributor, Gay Sales Company 


The office is located n Dalla Ap 
pointed as its manager is B. B. McKroskey. 


has its 


new 


Minneapolis-Honeywell |a: 
pointed Vince industrial manager 
for Hartford, and Lyle Russell, in 
dustrial manager for Chicage la i } 
ir veteran with the compan, 
n the New York iles off 
Cal in, torm 
d 


Hartford 


ap 
Lassi 
Conn 


Instruments, Inc., 
Kalbfell t 


serkel d 


Beckman 
| David ©. 
sulting staff of its 
pecial prootert 
mation | 
counting. A pl 
tron nstructor at San 
lege, Kalbfell combines h 
pres dency of a researe 


firm, Kalbfell Electror 


work with 
digital 
frequency 


nlor 


| 

i 
ndling 
} 


Die 


The Bird-Archer Company | 
C. W. Bird, Jr., its vice president 
will be in addition to } duts 


eral manage 


March, 195 


Joy Manufacturing Company 
facility at Buffalo, 
lurbo-Dy) 


has laun hed i new 
N. ¥ It is known as the 
divisior The iffalo orgar 


nal 


vision producir 
vices The nev 
cilit will por 
ratory develop 
establish designs 
Head of the Tur 
L. Roy Krouse. J 
n pore 


rt 


SKF industries, 
William A. Sine 


pers or ot p 


Inc., 
Jr., to tl 


hen 
an electrode 
with 
Fleetweld 5 
characteristics 


Suppliers eee 


U. S. Steel Corporation | 
Howard ( ooper Johnson 


hair n of the ird. J 


FLEETWELD 5-P 


as 
soft arc acti 


E-6010 all-position 
electrode 


particularly suited for 


construction and maintenance of 
storage tanks...pipe welding verti- 


cal up or vertical down 


gives you 


et has 
equal 
penetration 


° uniform, deep penetration 

@ flat bead shape 

@ CAasy 
holes 


@ steady 


lag control to eliminate surface 


arc iction 


© X-Kay quality 


Specifications an 


d Pi edure 
Si rou 


in Weldivectory 


Cleveland 17, Ohi 


Ine Depe for AY " 


” 


WH THE LINCOLN ELECTRIC COMPANY 


use anything but 


TH 


E LINCOLN ELECTRIC COMPANY 


Dept. 2201 


FLEETWELD 5-P 
for general 
purpose 


refinery welding 


For mors 


data on advertised products 


Cleveland 17, Ohio 


| yend me Bulletin SB 


Have representative 


use Readers’ Service Cards, last pag 





LUBRICATE 
PLUG VALVES 


BETTER, SAFER, 


AND AS MUCH AS 


20-TO-1 


FASTER 


with 


DELTA 


GUNS and 
FITTINGS 


By adapting the Delta-Desco System, one 
man can lubricate as many as TWENTY plug 
valves—while by the jack screw method a 
man can service only ONE. The Delta-Desco 
System is not only faster, but easier, safer, 
and more positive 
Delta Gun offers 
safety features, develops 10,000 Ibs 
tested to 30,000 Ibs 
for any lubricated plug valve, guaranteed 
not to leak under 15,000 Ibs 


The lightweight many 
and is 


pressure. Delta fittings 


pressure 


Write for catalog and prices 


The Only Complete Plug Valve 
Lubrication Company 


DELTA ENGINEERING SALES CO. 
539 Aero Drive 
Sales Offices m 


Shreveport, La. 
111 Principal Cities 


DELTA-DESCO 


L PLUG 
/ LuBRICANTS 
AND EQUIPMENT 


fAIVE 
A VY 


2 
%, 
« » 


LUBRICANTS FITTINGS GUNS LUBRICATORS 


Acquires Kansas Plant— 


Rockwell Manufacturing Company has acquired the Locomotive Finished Materials Company 
plant at Atchison, Kansas. The plant, the largest steel foundry and machining facility west of 
the Mississippi River. It casts, machines and assembles a large volume of equipment for the 
petroleum industry as well as for a number of other industries 


assigned to the 
the Navy In 


Office of the Secretary of 
1945, he was a member of 
San Francisco Conference on the drafting 
of the United Nations organization 

From 1945 to 1951, 
with the Office of I nited 
Department ol State Successively, he was 
issistant chief, Division of International 
Security Affairs, and chief from 1947 to 
1949, and director of the United Nation 
Planning Staff from 1949 to 1951. John 
on attended the National War College of 
the Joint Chiefs of Staff 1951 to 
1952 


Johnson served 
\ i 
Nations Affairs, 


from 


Columbia-Southern Chemical Cor- 
poration has established a new district 
sales office at 
Houston area 
branch of the 

a wee 
manager for the 
Bramblett will 
sales manager at Houston 


Houston. Previously, the 
was serviced through a 
Dallas district office 

Ballard has been appointed sales 


Houston district, W. J. 


serve as assistant district 


Diamond Alkali Company has mac 


ippointments to fill six new managerial 


ind administrative positions in its newly 
formed Electro Chemicals division 

Wilburn 8 Butler, assistant works man 
aver at Diamond’s Deer Park Plant at 
Houston for the past two years, becomes 
works manager 

Jack R. Horacek, assistant works man 
aver at the Muscle Shoals Plant 
November 1954, takes over the duties at 
Deer Park relinquished by Butler 

James H. Fall, Jr., for the 


years superintendent of 


since 


c ight 
Edge 
Muscle 


past 
Diamond's 
wood Horacek at 
Shoal 
Edward I. 


tendent§ at 


pl int, su¢ ceeds 


Fogelman, assistant superin 
Edgewood since mid-1954, 
re 
Fall 

Ralph H. Parsons, presently inorganics 
Deer 


assistant to Chrene ik, 


up to superintendent, replacing 


chemicals 
Park, be« 
issistine him in coordinating the 
ion’s electrolytu 
plants 
Ernest R. Sarrey, 
assistant in the 


production 
omes staff 


manager at 


new di 
operations at five 


1948 a staff 
controller's office at Cleve 
divisional 


since 


land, is now administrative 


assistant 


320 For mere data on advertised products, use Readers’ Service Cards, last page 


Marlow Pumps Division of the Bell 


Gossett umed Richard G. 


Company has 1 
Bolling 


new a 
rineer in the 
i- North (caro 
1. He will 
he idquarters 
isboro N { 
last seve 
sollin 
ted with 
Roebucl ind 
pany and was 
of their ter 
engineering offi 
ering North Care 
South (¢ 
parts ol 


connec 


irolin 1, 
West 
Penne 

ill of the engir 


Bolling 


nia and 
5S in charee | 

work in that area 

Payne Products International, 

Ltd., issociated with The 


Company of Chicago. now 1s 


Packing 
buildir the 
Lapmaster’ flat lapping machines in the 
United Kingdom and for certain overseas 
markets The machines are being built by 
The Coventry Gauge & Tool Co., Ltd 
will also handle sales in Great Britair 

These machines 
ditioning, 


Crane 


who 


incorporate a seli-con 
automatic control cycle and 
from 12 
diametet The 


suitable for 


available Im Sizes inches 


inches lap machine 
especially refinery shop nm 
tenance of mechanical seal faces and s1 
where flat and hich- 


required 


ilar applications 
quality finishes are 


Laclede-Christi Division, H. K. Porter 
Rex D. 
position ol 
charge of sales 

Porter organization after 
independent manag 
iltant in Los Angeles 

he as gener il sales nanagcer 

Johnston Pump Company, now a 
Sheet and Tube Co 


Company, Inc has 
Cross to the 


appointed 
newly created 
vice-president: in 

Cross joins the 
everal years as an 
ment cons 


sungstown p 


Koppers Company, Inc, has arranged 
to take over the marketing of textile 
which have been made and sold bys 
burgh Coke & Chemical ( ompany 
burgh Coke & Chemical will disc: 


dyes 
Pitts 
Pitts 


ynitinue 
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HOMESTEAD 
Cever-Seald 


¢ TEMPERATURE - PLUG VALVES 


e PRESSURE 


* CORROSION... woe >| will sodue it. 


Conditions which cause ordinary valves to fail Your choice can be made from valves cast of 
--corrosive, erosive, viscous, or volatile hard-to- metals and alloys to specification in sizes from 
hold fluids, plus temperature or pressure extremes 1’ to 12”; for pressures from vacuum to 1500 
-<4re everyday jobs for Homestead Lever-Seald pounds; temperatures from 40 
Valves. Why? Because they are built to operate 1100°F. Dry seat or pressure 
under all conditions! They never stick! optional 

Every Homestead Lever-Seald Plug Valve has You'll find our VALVE REFERENCE BOOK 
a powerful lever and screw device that does No. 39-3 interesting and helpful 
double duty. It presses the tapered plug firmly the asking 
into its seat to form a drop-tight seal, and also 
provides a positive means to relieve seating pres- MAIL THE COUPON TODAY! 
sure and permit easy operation 

Lever-Seald Homestead Valves give extra long, 
leak-proof service, too, because all operating 
parts and seating surfaces are protected from line 
fluids in both the open and closed positions. You 


below zero to 


gun lubricated 


It's yours for 


Without obligation, send me Valve Reference Book No 


describing Homestead Lever-Seald Plug Valves 


can prove their economy to your Own Satisfaction, 
by making your next replacement a Homestead 
Lever-Seald. 


Name 
C ompany 
Address 


OMEST EAD VALVE MANUFACTURING COMPANY 


P.O.BOX 45 “Serving Since 1892" CORAOPOLIS, PA, 
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VY) what do you 
want to see? 


WATER LEVEL? 
Pressure 


ARD wauue gla “es 0 


to 100 p.s.i ) brand STAND 


300 p.s.i., and high tem 
perature Pyri 
“la vf lo 

PyRex 


bor 


x brand HIGH-PRESSURE 


gauge 
300 p.s.i., and corrosive 
brand HEAVY-WALI 


visibilit 


gauge glasses 


treater Pyrex brand Rep-Lint 


$50 to 5000 p.s.i. (and higher in 


Macsetu brand Pat 


| INTO HIGH-PRESSURE, 
— HIGH-TEMPERATURE VESSELS? 


Pyrex brand siGhH!t GLASSES give you typical 


sof Pyrex brand glass No. 7740 
high thermal shock chemical sta- 
bility, physical 


advantage 
resistance, 
cleat 


tamina visibility, re- 


sistance to clouding 
LUBRICATION LEVELS, 
OIL LEVELS? 


Pyrex brand lubrication and oil-cup glasses 
long-lasting 


Accurate 


Your Industrial Distributor has a complete 


chip-resistant, easy to install 


dimensions insure a snug fit 


line of Corning quality gauge glasses——let him 
help you select the types which will best serve 
your needs, Call him today 

CORNING INDUSTRIAL GLASSWARE 
FOR EVERY JOB 


Application Recommended Product 


Normal Conditions 
(Up to 100 p.s.i.) 


CORNING brand standard 
gouge glasses 
Higher temperatures PYREX brand t 


gauge glasses 


gh-pressure 
Higher pressures PYREX brand heavy-wall 


yauge glasses 


Extra visibility PYREX brand 


gouge glasses 


red-line 


Viewing inside 
furnaces 


PYREX brand sight glasses 
reactors 


pressure vessels, etc 


Lubrication 
Inspection 


PYREX brand lubricator 
glasses 


PYREX brand oi! cup 
glosses 


CORNING 
GLASS WORKS 
Corning, New York 


Visible discharge 
devices 


Comming mead Atdearch i Glass 
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conditions 
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Thomas E. Moffitt has been elected execu- 
tive vice president and a director and 
R. Wolcott Hooker has been elected senior 


dent 


Suppliers eee 


ice presi 
Moffitt 


charge ol western 


has been vice president in 
Hooker, 
Wash 


tor, 


operations of 
he 1dquarters at lacoma, 
$s been ce pre 
ber of the 


headquarters office in 


and 
at the 
Niagara 


sident, direc 


finance committee 


in the Small 
and later trans 
chemicals He 
manager in 1935 

, president in ch 

in 1941, and in 1953 he 


a salesman 

n 1922 

, irin f litic that field ‘age 
Electrochemical Company eC in 57, vice 
ete d 


two new Vice presidents 


Opens Philadelphia Plant— 

Selas Corporation of America has moved from its Philadelphia site to a new multi-million-dollar 
plant in the suburbs. The new plant, on an 11-acre site north of Philadelphia, has been developed 
to provide fully-coordinated facilities for all the company’s activities. All research and develop 
ment work is concentrated in one building, except for the ceramics laboratory which is in the 


manufacturing area. The manufacturing building, containing all production equipment, adjoins 
the laboratory 


One of 12 Test Cham- 
bers at Sperry Gyro- 
scope, Great Neck, L. I. 


-) Need a SPECIAL 


. ‘ ling Coils 

ial Frick Coo 1 
— ee History by yong 
Are Making + Twice os Fos 


Cooling System ? 


Then the chances are that Frick engineering 
and production facilities can serve you. 

We specialize in custom-built refrigerating 
and air conditioning equipment: our engineers, 
designers, foundrymen and mechanics team up 
to handle those unique jobs which other manu- 
facturers hesitate to accept. 

We just furnished, for example, a 25-foot 
shell, over 7 feet in diameter, with complete 
equipment for conditioning air at 100 pounds 
pressure for a huge wind tunnel. 

Tell us what you need—we'll do the rest! 
Branches and Distributors in principal cities, the 
world over. Write 


DEPENDABLE REFRIGERATION SINCE 


Cc K ian 


WAYNESBORO, PENNA 8 


Orange Juice is Concentrated with Frick Re- 
versed Refrigeration at |} 10th the Cost of Steam 
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Why the FIRST COST is the LAST COST 
with HILLS-McCANNA METERING PUMPS 


“U" type pump with mechanical 
reciprocating drive 


“K"' type pump with 
hydraulic drive. 


HILLS-McCANNA dependability pays off in lower maintenance 
... longer life... greater accuracy... cost-saving versatility 


March, 1956 


Maintenance reports from the leaders in many 
different industries prove the low-cost operation 
of Hills-McCanna metering and proportioning 
pumps... tell why these pumps are specified 
for installations requiring the finest equipment 
Part replacement is remarkably low because 
there are few points of wear. Routine mainte 
nance is simple and economical thanks to 
special Hills-McCanna features, such as sepa 
rate interchangeable check valves and easy, pre 
cise stroke adjustment (even while in operation 
when desired). Working parts are completely 
enclosed to keep them dirt-free. All U Type 
pump bodies are interchangeable in the housing 
for quick convertibility. Straight reciprocal 
drive eliminates bushing replacement. And, 


you'll find Hills-McCanna pumps mighty easy 
to install. 


If you must continuously meter or proportion 
small volume flows with great accuracy, you'll 
want to consider the “U” type pump—available 
in 1, 2, 3 and 4 feed units. The “K” type pump 

also available in 1, 2, 3 or 4 feed units—will 
meet your larger flow requirements 


Hills-McCanna can furnish a pump to meet 
every type of installation with a wide choice 
of corrosion, wear and abrasion-resistant liquid 
ends in capacities and pressures for every 
need 

Write for full facts now. You'll be dollars ahead 
tomorrow by investigating today! 


A dependable NEW HEART to put NEW LIFE into your chemical metering system! 


HILLS-McCANNA COMPANY 


3025 N. Western Avenue, Chicago 18, Illinois 


metering and proportioning pumps 


FORCE FEED LUBRICATORS + DIAPHRAGM VALVES 


also manufacturers of: 


PETROLEUM REFINER 


MAGNESIUM ALLOY SAND CASTINGS 
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ERNST 


HIGH PRESSURE 


GLASSES 


€m>, and GASKETS 


All sizes to fit your gages and valves 





FIG. 22 SERIES 750 


MAGNIFYING 


FIG. 21 LIP-MOLD 
STATE YOUR REQUIREMENTS 


All shipments from stock. 
Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 


= Livingston 6-1400 LIVINGSTON, N. J. 

















EMERGENCY 


SAFETY SHOWERS 


by 


MORLAND 


MO 


DEL CO-100 


! nation 
o erh 
shower ane 
bubbler 
pendent 
ed ot 


Other Morland Spectaltte 


Figure ‘8’ Blinds, Temporary 
Strainers, Retractable Spray 
x Nozzle Assemblies 


f te detail 


MORLAND ASSOCIATES 


100 QUIMBY STREET * WESTFIELD, N. J 











Suppliers... 


president re 


public 


ponsible for 


relations. He is 


Hooker Chemicals Ltd. and 


Co., wholly-owned subsidiary 


Garrison Avinger 


Armour and Company has appointed 
sales representatives in two new regional 
offices 

Robert Avinger will handle sales of 
Armour chemicals in West Texas and New 
Mexico, while Lester Garrison will covet 
the Southeast section of the country 

Avinger is a 
three 


chemical engineer with 
years experience as a petroleum en 
gineer, He will have headquarters at Mid 
land, ‘Texas 

Garrison has been in sales training at the 
Armour Chemical Division for a year, Prior 
to that he was in the Air Force in Ger 
many. His new 
Charlotte, N. ¢ 


headquarters will be at 


Rockwell Manufacturing Company 
has acquired the assets of Locomotive Fin 
ished Materials Company of Atchison, 

Kansas. The 84-year-old Kansas concern 
ilso known as LFM Company is the lare- 
est Rockwell acquisition since the purchase 
ol Delta Manufac turing Company ol M |- 
ikee eleve n years ago It will continue 
its present Management aS a Major 

of Rockwell 


The International Nickel Company 
has added Michael C, McFadden, Jr., t 
the Central Atlantic Coast Technical Field 
ection of the Development and Research 
division. The section headquarters are in 
Abington, Pa 

jelore joining Inco, McFadden for more 
associated with the 
Chevrolet-Detroit Gear and Axle division 
of General Motors Corporation at Detroit, 
attaining the position of supervisor in the 
Plant Engineering department 

He served two years at the U. S, Naval 
Proving Ground at Dahlgren, Va., as a 
test officer in the Special Projects division 
of the Terminal Ballistics department 


than six years was 


Alan Wood Steel Company has ap 
pointed T. D. Owens as manager of 
foundry coke and pig iron sales, and 
W. J. Patterson manager of indus 
trial coke and chemical sales 


made 


Ansul Chemical Company em- 
ployees, for the second year in a row, 
have chalked up a perfect safety record, 
carning an extra days pay 

The last lost-time accident in the plant 
occurred November 24, 1953. Since then, 
the 139 plant employees 


hourly have 





20,000 counts per minute 
Counting Rate Meter 








positive 


Electro-Mec Associates 
109 E. Nine Mile Rd 
Ferndale 20, Mich 
Phone Lincoln 7-1422 





The DM4 is a linear counting rate meter consisting of our 
Model DM1 Count Rate unit and Model DVI High Voltage 
Supply, that has a maximum counting rate of 20,000 counts 
per minute and high voltage range of 550 to 2000 volts 
(The count rate unit section may be ordered sep 
arately if high voltage supply is not required) 
Counting Rate Meter has connectors in the rear for a re 
corder driving other instruments in series or parallel, and a 
connector for a scintillation probe or preamplifier 


Sales Offices 


Export Sales 
Borg-Warner International, 36 $§. Wabash Ave 
Chicago 3, Illinois U.S.A. Cable Address—BORINTCO 


‘detectolab,.. 


6544 N. Sheridan Rd., Chicago 26, ill. 
an affiliate of Borg-Warner Corporation 


Model DM4 


The DM4 


Kimball Electronics, Ltd 
209 Alhambra Circle 
Coral Gables, Fla 

Phone 4-9028 
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FROM 


HATBORO, HOUSTON, CHICAGO 
OR LOS ANGELES 


Predictable performance floats 

permit Flowrator Meters with true 
percentage scales to be carried in 
stock. You benefit from FA&P’s years 
of hydraulic research by getting aec- 
curate meters quickly. 


Greater flexibility of use is assured by 
the ease and simplicity with which new 
flow factors may be determined on 
changes in fluid service. Capacity may 
also be altered by revising metering float 
weight and yet, the same metering aec- 





curacy is maintained, 


Advantages of specifying F & P Meters: 

® Highest quality—-same as made-to-order, 
extended shipment instruments, 

@ Prompt delivery— most items shipped 
the same day the order as rec eived, 

®@ Keonomy —standardization on percent- 
age m ales and interchangeable parts, 
minimizes spare part problems. 


A wide variety of flow indicators, purgemeters, trans- 

mitters, recorders, controllers and pressure instruments 

are available from stock. Write today for Catalog +2 
and complete information. 


Fp FISCHER & PORTER CO. 


936 County Line Road, Hatboro, Penna. 
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ATMOSPHERIC SECTIONS 





(Horizontal and Vertical) 


STEAM GENERATORS 


JACKET WATER COOLERS | 








With the installation of EFCO heat transfer units in your 
plant, you will be sure of getting guaranteed performance 
with the extra advantages of low maintenance cost, 


high operating efficiency, long life and freedom from leaks, 


Talk over your heat transfer problems with an 

EFCO engineer. He will tell you about EFCO installations 
that have successfully solved problems similar to yours 
and explain how EFCO equipment will give you 

the performance you want. 


ENGINEERS & Fapricators, INC, 
P. O. Box 7395 Houston 8, Texas 
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Need GASKETS 


for HEAT EXCHANGERS? 

















Call CHICAGO-WILCOX 
for PROMPT DELIVERY 


Here is a dependable source for 
gaskets for heat exchangers. These 
gaskets can be made in any size 
or shape as needed—cut from solid 
metal, sheet-packing; also double 
jacket type 


Send specifications, blue prints or tem- 
plates, for quotation anda prompt-deliv- 
ery schedule for normal stocking orders. 


CHICAGO-WILCOX MFG. CO. 


7703 Avalon Avenue, Chicago 179, Il! 
a ul et lu ee 





See Page 257 in Refinery Catalog 


aROHMEy or CRaicnED 
CASTINGS! 
YEL-0-WELD 


86 vw & Patan OFeice 


just 
CALL 


g AMERICA'S NO. 1 PROCESS 


TIMES 
STRONGER 


than the 
ORIGINAL 


Cast Iron 


All Work 
Unconditionally 


Guaranteed 


A special process that produces a GUAR 
ANTEED weld, without pre-heating or heat 
distortion! 


Coll or Write for an Estimote—Dept. G 


CASTING REPAIR 
row SERVICE 


2746 S.W 


MElrose 
2-4916 


29TH $T OKLAHOMA CITY OKLA 
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nd 
nd 


De Laval Steam Turbine Company 

VW. H Mouquin I t 
n n Chu ( ad ) t ( ( 
Bray re 


} I ed 


Fox Silver 
The Pfaudier Company |! 
Alton L. Gray t t 

rey At othe 

a. wa i ( ochester district 

( manaver, | (ora Robert 

Silver w es er ! 
replacin 


S promoted t 1 | 
Fox 
strict 

Gray has been w 
1922. After several year 


r de partment 


i 
frontier a 


n the Er 
nd 1 n yeal 
named Rochester d 


1949 


man, he wa 
Hanae rn 


, with the compan 


Payne Products 
International 
Ltd., has ded L. P. 
Hulin to it 

col pan 


tered 


Reynolds Metals Company |. 
cluded the fir 
t betweer 


t national distributio 


Atlas Powder Company | 
pointed E. John Caruso a tant 
aver ofl t Cohe 


sales office in Ch i Forme 


& 


sealing compound 


Lesisls 
gasoline and oil... 


J-M NAPSEAL 


Napse alisthe compound for those diffi 
cult se aling jobs where ¢ xkposure to oils 
and fuels (including aviation gasoline) 


is encountered adhesive it 


holds 


nently plastic in 


Highly 


a tight seal remaining perma 


the presence ot pe 


Napse al 


will 


troleum derivatives retains 


its water tightness not dry out 


in service 
Napseal is easy to work and remains 
workable wide 


It will 


over a femperature 


range. not corrode metals or 
cause the deterioration of Common sub 


stances in contact. Neither will it stain 


Naps alis handy for eme ryencies and 


other sealing needs. It requires no 
in beads, 
Data 
sheet EL-G4A gives more information, 
W rite Johns Manville box 

60, New York 16, N. Y. In 4 


Port Credit 


comes fre ady 


and 4 


mixinp to use 


ribbons diameter pugs 


MA! 


Canada Ontario 


Johns-Manville 
SEALING COMPOUNDS 
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INSTALL 


peak performance 


INTO YOUR 


compressors a 


(AIR » GAS * AMMONIA) 





Peak performance, 
maximum efficiency, greater 


output, and lower power 
costs can be built into THESE 
VOSS VALVE ADVANTAGES: 


your oldest, and of 


M Quiet, vibration-free operation 
M 20 to 60% more valve area 

less power consumption 
vw 
wv 
a 


course your newest, 


compressors by the minimum pressure loss 
normal discharge temperature 


installation of 


VOSS VALVES. 


lower operating costs 
M utmost safety 
Our detailed proposal for increasing the efficiency 
of your compressor will be sent you without 
obligation. Send us the name, bore, stroke, and 
speed of your machine. 


od 


OSS VALVES 


REG. U.5. PAT. OFF. 


VOSS VALVES / H.H. VOSS Co., Inc. 785 East 144th Street, New York 54,'N. Y. 





“How To Get Those 
Top Octanes”’ 


Now available in reprint form, this article by Marshall 
Sittig and Wayne Warren of the Ethyl Corp., appeared 
in the September, 1955, Process Issue of PETROLEUM 
REFINER. 

Presented is a thorough treatment of octane improve- 
ment techniques, plus a most authoritative and up to 
date comparison of catalytic reforming processes. Here 
is a comprehensive, 50-page monograph that should be 
in every process man’s reference file. 

Available for only $1.00 per copy, this reprint can be 
obtained by addressing: 


REPRINT DEPARTMENT 


PETROLEUM REFINER 


P. O. BOX 2608, HOUSTON 1, TEXAS 
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representative in the company’s St. Louis, 
Mo., sales office, Caruso will serve in the 
newly-created post as assistant to the man- 

rer of the Chicago office 

Paul E. Stubble, technical representa- 
tive in Atlas chemical sales office in 
Dallas, Texas, has been transferred to St 
Louis to succeed Caruso 





Markley Deal 


| The Timken Roller Bearing Com- 
pany has named H. E. Markley, former 
secretary of the company, to a post as 
assistant to the president. George L. Deal, 
who was treasurer, will serve both as 
treasurer and secretary 
Markley joined the company in 1938 as 
an accounting trainee. He was successively 
steel-cost supervisor, assistant and chief 
cost accountant and assistant secretary 
He was elected secretary in mid-1953 
Deal joined Timken in 1936 and in 
1942 was named treasurer of Timken Or- 
dinance Company. This company was dis- 
| solved two years later and he became 
| manager of contract terminations. He was 
made assistant treasurer in 1947 and in 
1953 became treasurer. 


Taylor Instrument Company has 
named Frank S. Ward, general sales man- 
ager, to the board of 
directors. He was also 
elected a member of 
the executive commit- 
tee. Also elected to 
this committee for the 
first time were two 
fellow directors; Mare 
E. Porter, assistant 
treasurer and Karl H. 
Hubbard, technical 
director ; 
Ward’s career with 
Taylor began in 1917 
in the Order depart- 
ment at Rochester. Ward 
Before moving to 
Boston in 1922 as a salesman and later 
manager of that office, he served in the 
Industrial Thermometer division. In 1936 
he handled sales to the canning, rubber 
and textile industries. From 1945 to 1951 
he was industrial sales manager. When 
Raymond E. Olson, former general sales 
manager, assumed the presidency in 1951, 
Ward was named to his present post 


Carrier Corporation has appointed 
Herbert E. Miller as branch manager for 
the Washington, D. C. office of its 
Unitary Equipment division 

Miller’s first assignment with Carrier 
was as student engineer in the dealer sales 
service department, Chicago district office 
In 1948, he was named district service su- 
pervisor in the Jackson, Miss., area, sub- 
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Here are the facts to help 
you decide which saves 
you more—50% or 73% 


Can you save by switching from 50 to 

739% liquid caustic? Your answer will 

depend on 

1. Your caustic soda freight rate. 
Your facilities for handling caustic 


The amount of caustic you use 
Advantages of 73% liquid 
With 73%, 


saving in freight charges. 630 less 


there is a substantial 
water is shipped per unit weight of 
dry caustic soda 

You will place fewer orders. This 
cuts down on your billing work 
Disadvantages of 737 liquid 
It is priced $2.00 more per ton (dry 
basis) than 500% because of higher 
manufacturing costs 

If you store it as 73% liquid, you 
will need heated, nik kel-¢ lad steel 
storage tanks 


f 


If you dilute 73° to 50% while 


unloading, you will need a coole1 
and other equipment. This repre 
investment 


sents a considerable 


which can be reduced if you have 


HOOK¢R 
CHEMICALS 
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which strength should you buy ? 


suitable equipment already on 


hand 


Use this table to see if you 
can save with 73% 
Use the table at right to find your 
approximate saving on freight charges 
with 73% liquid caustic. The tabl 
balances two cost factor lowet 
freight charges and the higher initial 


price of 73% liquid causti 


lo estimate your yearly savings 
multiply the figure in the right-hand 
column which applies to you by your 
annual consumption in ton (dry 
basis 

From these savings you will have to 
deduct the cost of equipment for 


diluting to 509 while unloading 


Trhinhtas 


THATS 


Tinhus 








HERE'S HELP—WITHOUT COST 


You gain much by choosing the 
right strength for your condition: 
In coming to a decision, why not 
give yourself the advantage of 
unbiased expert technical help? 


Hooker 


at your dispo il 


A call to your nearest 
sales office put 


without obligation, the experi 


ence gained in 50 years of supply 


ing caustic soda to industry 
Your Hooker technical service 
man can show you what equip 


ment you need for converting 


and help you figure your exact 


savings. Why not phone or write 
him today at the nearest Hooker 


offic 


“CAUSTIC SODA BUYER'S GUIDE" is the 
title of a new pocket-size booklet we 
will be glad to send you. Contains 
helpful facts on the economics of 50% 
and \%, solution other forms of 
caustic sod yacities of tank car 

eful ship 


From the Salt of the Earth 


HOOKER ELECTROCHEMICAL COMPANY 


52 Forty-seventh Street, Niagara Falls, N. Y 
NIAGARA FALLS * TACOMA * MONTAGUE, MICH. * 


NEW YORK + CHICAGO 


LOS ANGELES 


For more data on advertised products, use Readers’ Service Cards, last page 











f ¢ 
Le } 
PNEUMATICALLY 


PLACED concrete ano rerractories 
SUSPENDED | « is 
WALLS 
ARCHES 


FOR PRESSURF 


@ INSULATION 

@ FIREPROOFING 

@ STACKS, BREECHINGS. 

@ REFRACTORY TURN AROUNDS 

@ CONCRETE AND STEEL 
SANDBLASTING 

reas roe @ ENCASEMENT FOR PIPE LINES 

@ CONCRETE RESTORATION 


Write for estimates on your preposed project 


GEO. P. REINTJES CoO. 


REFRACTORY worn Since 1e20 


2517 JEFFERSON ST. KANSAS CITY 41, MO. 
NEW YORK + HOUSTON «+ PITTSBURGH 

















STEEL PIPE 
and TUBING 


@ CARBON MOLY 
@® CHROME MOLY 
® STAINLESS 
@® HASTELLOY 
@ CARBON 


SPECIFICATIONS SIZE 








ALl ANY 
Write for Stock List 


Send us your surplus lists 


MIDCONTINENT TUBE SERVICE, Inc. 


2308 Oakton St., Evanston, til., Davis 8-4030 


UNIT 


Since 1915 


CONCRETE 


SAND AND CEMENT 
Placed by Air” 











We have the equipment, personnel 
and experience to complete any 
and all GUNITE work regardless 


of size or location. 


Send for specifications and bulletins 


GUNITE CONCRETE & CONST. CO. 


130) WOODSWETHER RD., KANSAS CITY 5, MO 
2016 WEST WALNUT, CHICAGO 172, ILLINOIS 
3206 HOUSTON, HOUSTON 9, TEXAS 
3545 LINDELL BLVD., ST. LOUIS 3, MO 
Milwaukee and Twin Cities 








Denver New Orleans 


REFRACTORY HAYDITE 
Makes Higher 
Heat Resistant Concrete 


Haydite aggregate used with Lumnite cement 
produces refractory concrete suitable for sus 
tained temperatures up to 1800-2000° F., 
which makes it excellent for tubular heaters, 
ducts, flues, stacks and catalytic crackers 
Weighing from 30 to 40 per cent less than 
ordinary aggregate concrete, Haydite is ex 
ceedingly strong It has excellent insulating 
properties and withstands pressures of up to 
1130 pounds per square inch. Write today for 
free folder and complete information about 
Carter-Waters Refractory Haydite 

We sell direct to you 








FeONST#UCTION iw MATERIALS 
——CARTER-WATERS——_ 
ansas cir aoe missover 


2440 Pennway Phone GRand 1-2570 


For more data on advertised products, 


Suppliers eee 


sequentl 


Carrie 


Tullo Tribble 
Worthington Corporation has clec 
ed two new \ dent Phe 
Elston J. Tribble | Aloysius M. 
Dribble tant vice pre 
vufactur ne, will have eneral 
ta group of Worthington 
which recently 


ce pre ure 
ame Tullo 


lormer er 


di 
Tullo Ww 1] continue aS 
the 
on, N 
Pullo joined the He 
was appointed production manager in 1935, 
istant of the Ha 
works in 1942 and works manager in 
He had been a ident s 
1954 
Pullo started with the 
and 
1939 


on were reore 
vere ral manag 
largest d 


compan 


company mn 1929 


works manager 


istant vice pre 


company in 19 
became 

He wa 
awer at 
appointment 


mace 


manulacturing eng 
istant 
1945, 
there in 
er of the 


neer in 


made a work man 
ind receive an 


1954. He 
Harrison 


Harrison in 
as manager 
general nana 


1955 


wa 


division in 


Rockwell Manufacturing Company 
has made A. Clark Daugherty, 
market search 
aver, assistant to the 
ident. The Market 
Public Re 

and Stockhold 
Information depart 


former 
re man 
pre 
Re 
lation 
er 


earch, 


will continue te 
to Daugherty, 


signed 


ments 
report 
who has been as 
inagerial 


additional m 


functions 
Daugherts joined 
Rockwell in 194 
market ana 
e following year 


named man 


we Daugherty 
rke 
1951 


duties 


I i 
earch in 
idditional 


relatior 


INFILCO, Inc., bio 
Paulette Municipal Sale 
d on. He Preston Pew, 
retires for i ime activity with the 
pany ilter 3 \ service 

Paulette ha +a irs 
/ 


ippointed George 


manaver of it 


w hit 


lee Ww th 
aistrict nd field en 
is City, New Orleans. Cleve 
He will be 
home office in 
the 


basis 


experier 
the company is 

neer at Kan 
land and Orlando 
the 


tationed at 
Pulsa 


compan s 


Pew will continue with pan 


At 


1 consultant on 
he 


manavcer 


a part-time 


is time has been hasing 


factory 


pure 


and division manag 


use Reeders’ Service Cards, last page 


W. 


TO REPAIR PIPE LEAKS —- 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE 


7 


SKINNER-SEAL EMERGENCY PIPE Cl AMP > 
for pinhole or corrosion leaks. 


of 2 pi! 
i aeh be 
SKIN 
long splits and bad corrosion leaks. 


in stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 


BARRETT automatic 
Filling and Crimping Equipment 
for handling greases and other 

viscous fluids 

@ No operator required 

@ 100% air operated. 

Fills, seals, stamps and counts lug 
cover pails. Output of 15 pails per 
minute. Write for details on installa- 
tion to meet your requirements. 


Se Se & 


Wanufacturing Co. 
P. O. Box 8096, Houston 4, Texas 


use these 
READERS’ SERVICE CARDS* 


for more information 


Reeders Servue Cord 


Cnet ere te Rather: Mendinwet 
RO VOR TRLMARETS Cocke page ome of mt te meee predtee terme, 


nee ees te teers Care 





— 





~ * see Inside back cover 








PETROLEUM REFINER 





Use the moly key 
... to better catalysts 


* Selective * Highly 


active 
* Resistant 


to poisoning * Economical 


Moly catalysts resist poisoning 


When sulfur is removed from petroleum stocks, the catalyst 
must resist poisoning. It must withstand contamination from 
sulfur and also from nitrogen and metallic contaminants. 


Cobalt molybdate catalysts, in a number of different commercial 
processes, are the answer to these difficult specifications. Stocks up 
to 3 to 4% sulfur by weight have been processed. When stocks with 
less sulfur are used, products containing as little as 0.1% sulfur 
are obtained. Yields are almost 100% of theoretical 





For technical data about molybdenum catalysts write for our bulletin 
“Molybdenum Catalysts for Industrial Processes.” Dept. 25, Climax 
Molybdenum Company, 500 Fifth Avenue, New York 36, N. Y. 


CLIMAX MOLYBDENUM 

















REFINER 





HELP WANTED 





} AC] 





Petroleum Refiner New Classified Rates 


RATES: Regular Classified (undisplayed) 


charge, $3, Blind box address in our care counts 


Bituation wanted ada, 6 ents per word, Diepl 


border, $12 per column inet 


discount for two or more insertions of same copy 
in advance, Copy deadiine: 265th of month pre« 


Classified Advertising, Petroleum Refiner, P, O 


* «© «© e+ 


six words 


ituations wanted 


in this ize t : 2 cents per word. Minimum 


d et 1 iitably larger type with ruled 


display ada ; Dp olumn inch, Ten percent 


onsecutive 


eding date of issue end copy and checks 


2608, Houston, Texas 


* * * * * * 


4 forwarded without charge 


All Classified ads payable 





FOR SALE 


HELP WANTED 








FLOW INDICATORS 


Pe ee) 
SEND FOR CATALOG 


ERNST 
Water Column & Gage Co. 
LIVINGSTON, N. J 


EMULSION PLANT SUPERVISOR 


! 











WANTED TO BUY 





S PETROLEUM REFIN 





HELP WANTED 





MECHANICAL 
ENGINEER 


Graduate Mechanical Enginee: 
with minimum of three years 
experience in oil refinery eng! 
neering 

Must be 


general refinery engineering work 


capable of performing 


and aid in development of de- 
sign specifications for refinery 
processing equipment 

Duties will be closely integrated 
with operations of new inde- 
pendent refinery which includes 
crude distillation, catalytic crack- 
ing, polymerization, coking and 
utilities 

Send complete resume of education 
and experience, including salary 
requirements. All replies confi 
dential 


GREAT NORTHERN 
OIL COMPANY 


P. O. Box 3596 
SAINT PAUL 1, MINNESOTA 





Plant 
Equipment 
Inspectors 


Graduate engineers with minimum 5 years’ 
experience in design or inspection of 
petroleum processing plants and equip- 
ment. Major part of experience must have 
been in inspection work entailing general 
knowledge of all facilities. Develop in- 
spection methods, supervise and conduct 
inspections and advise operations on 
codes and equipment limitations in a 
major oil installation located in Saudi 
Arabia 

Write giving full particulars regarding per- 


sonal history and work experience. Please 
include your telephone number. 


Recruiting Supervisor, Box 91 


ARABIAN AMERICAN 
OIL COMPANY 
505 PARK AVENUE 
NEW YORK 22, NEW YORK 














Mechanical 
Engineers 


EMPLOYMENT OPPORTUNITIES 


South Aanesicn 


Attractive staff positions available 
with affiliates of STANDARD OIL 
COMPANY (N. J.). 

Must be thoroughly qualified and 
experienced in design and/or main- 
tenance of refinery or chemical plant 
equipment including piping, pressure 
vessels, heat exchangers 

Attractive salaries, liberal annu- 
ity and savings program offered. 

Write, giving age, marital status, 
education and details of previous 
experience 


Box 308-D 
RADIO CITY STATION 
New York 19, N. Y. 








ENGINEERS 


Houston refinery has openings for Chem- 
ical and Petroleum Engineers with refin 
ery experience 


Send complete resume to 
P.O. Box 5008 
HARRISBURG STATION 
Houston 12, Texas 








Design Engineers 


PIPING LAYOUT, STRUCTURAL 
STEEL, CONCRETE, PROCESS 
HEATERS, EQUIPMENT SPE- 
CIFICATIONS, LAYOUT AND 
PROCESS DESIGN. ALSO PIPING 
AND ELECTRICAL DRAFTS- 
MEN. 


You can fill a desirable permanent 
position in McKee’s enlarged Refir 
ery, Metals or Industrial Divi 
Our expansion program gives 
excellent opportunity for advance 
ment in one of the world’s largest 
engineering firms 

World-wide McKee operatic 
fers you a broad field in the n 
of Petroleum Refine: es, ( her il 
Plants, Blast Furnaces, Steel Plants 
Sintering Plants and Industrial 
Plants 

You get top compensatior the 
security of a life-long pension, pat 
vacations, benefits of insurance, ho 
pitalization, sick-leave pay and trai: 
ing program. You'll work with 
ern equipment in large air-cond 
tioned quarter Free parking 
premises 

Cleveland has attractive re en 
tial areas, excellent schools and col 
leges for you and your famil 
McKee makes generous tr insporta 
tion and moving allowances 

Write for an interview giving edu 
cation and experience. No age limi 
tations. All letters kept strictly 
fidential. Write today to 


Edward A. Kolner 


ARTHUR G. McKEE 
& COMPANY 


2300 Chester Avenue 
Cleveland 1, Ohio 








REFINER 
Classified Ads 
Don't Cost... 

They Pay 








For more data on advertised products, use Readers’ Service Cards, last page 
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offers 
PROCESS & EQUIPMENT 
DESIGN-ENGINEERS 
a continuous flow of 
diversified, original 
assignments 


















New products with new problems are 
continually under development at 
DU PONT —it is our Design Engineers 
who find successful solutions for the 
commercial production of these prod- 
ucts. Assignments are stimulating, dif- 
ferent, difficult ~ not repetitive. 


If you are a talented graduate engineer 
with 4 or more years design experience, 
DW PONT has opportunity for you. Con- 
sider this vital fact —our policy is pro- 
motion from within. 













apply today to fill one of 
the immediate openings for 


PROCESS AND EQUIPMENT 
DESIGNER-ENGINEER 


Successful applicants will be capable, 
either now or with training, of translat- 
ing research data into workable equip- 
ment and process designs. Will enjoy 
and have ability to work as a part of an 
engineering design team. Will be capable 
of handling field design problems which 
will involve working with shop or con- 
struction people. Experience in the de- 
sign of processes or process equipment 
for chemical, petroleum, food process- 
ing and allied industries, knowledge of 
ASME Code For Unfired Pressure Vessels, 
and shop fabrication or piping design 
practice is helpful but not essential. 
Applicants selected will make indepen 
dent analysis, exercise individual judg- 
ment and coordinate the work of others 
while engineering and designing process 
equipment including tanks, vessels, dis- 
tillation columns and machines. Equip- 
ment arrangements and piping work will 
also be included. Assignments are chal- 
lenging and creative with full recognition 
for achievement. 































































































































Please send 





complete resume to: 





Mr. T. J. Donovan 
Engineering Department 






















rrr 


E. |. du Pont de Nemours & Co., Inc. 
Wilmington 98, 
Delaware 
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Varch, 1956 





HELP WANTED HELP 





WANTED 





SUPERVISOR 


Graduate Mechanical Engineet 
with minimum of five vears ex- 
perience in the power field, and 


plant and instrument air sys 
tems, cooling towers and wate 


dential. 


GREAT NORTHERN 


SAINT PAUL 1, MINNESOTA 


UTILITIES 


Research and De 


OIL COMPANY 


P. O. Box 3596 


555 7 I 
LOS ANGELI 











i permanent position in a new 1 


CHEMICAL 
ENGINEER 


velopment Dept. of 


' i Major Oil Ce located in Orange 
pret rably with some ele rical County in Southern Calitornia, has 
experience in immediate position available for 

specifi duties will involve supe! an engineer with 2-4 years exper 
ee ) hemical p 
» » ence 1 petroleum or chemical pr 
$10 ( ‘ oper: 
vision of boiler plant operation a aeLn, Gaadines eumaaaii 


; 


expanding organization perfor 


distribution systems, work on design and development of 
Working background required in petroleum and petro-chemical pro 

process instrumentation and — 

maintenance of electrical distri Submit letter resume of pe 

bution and equipment a _ : y Pome aa amen 
Send complete resume of education All nquiries will be consider 

and experience, including salary promptly and held confidentia 

requirements All replies confi Address reply to Employment 

Section ol 


lower Street 


S, CALIFORNIA 





UNUSUAL OPPORTUNITY FOR 
TOP REFINING EXECUTIVE 


If you already have 
refining industry but want to further imy 


a good top exccutive 


job in the 
ove youl 


future with a large fully-integrated mid-western oil 


company-—-this may be the 
tisement you ever read! 


most wm porte 


A proven ability to manage and operat 


int adver 


a progr S 


sive and aggressive refining program including the 


manufacture of gasolines, lubricating oils 
is required . . . a technically trained man 
siderable practical operating experience 
ideal... 
than 1,500 employees is essential. You and 


and waxes 


with con 
would he 


abilities in personnel management of more 


your fam 


ily will enjoy living in one of the most metropolitan 


cities in the south-west. 


If you are this executive, between the age 
50, interested in a vice-president’s status 
be one now-——and we hope so), a liberal st 
arrangement in a large fully-integrated 


which is still growing, 


with abilities and production results— ct 
you to write today for appointment inter 
Box 226-R 


PETROLEUM REFINER 
Houston, Texas 





of 45 and 
you may 
ock option 
company 


and a salary commensurate 


will profit 


ViIeu 








For more data on advertised products, use Readers’ Service Cards, 


last page 








HELP WANTED 


HELP WANTED 


HELP WANTED 





PATENTS 


|, Patent attorney with sufficient experience in chemical 
applications to work with minimum supervision in pre- 
paring and prosecuting applications before the Patent Of- 
fice and proceedings in which they may become involved. 


_ Chemist o1 


graduate, as trainee in patent division. Night law school 
available with generous company contributions towards 


law school courses. 


.Chemist with some research background for work with 
research division in liaison with patent attorneys. Some 
experience in this area essential, and preferably in the 


petroleum industry. 


THE STANDARD OIL CO. 


Reply to E. G. GLASS, JR., 1737 Midland Bidg. 
Cleveland 15, Ohio 


chemical enginee) 


with at least BS, recent 


(Ohio) 








AREA 
MAINTENANCE 
SUPERVISOR 


Man with Mechanical Engineering 
degree and with minimum of five 
years of responsible experience 
in refinery maintenance or con 
struction 

Will assist maintenance supervisor 
of new independent refinery in 
the direction of all maintenance 
activities on assigned process 
units 

Must be capable of determining the 
best methods of performing these 
activities through the use of 
proper tools and equipment and 
through coordination with other 
departments 

Send complete resume of education 
and experience, including salary 
requirements. All replies confi 

dential 


GREAT NORTHERN 
OIL COMPANY 


P. O. Box 3596 
SAINT PAUL 1, MINNESOTA 











Use 
THE READER'S SERVICE CARD 


For Information Concerning 


New Equipment and Manufac 
turers’ Literature 








334 


PROCESS ENGINEERS 


CAREER OPPORTUNITIES IN 
SOUTHERN CALIFORNIA 


for men with a minimum of five years’ 
experience in PROCESS DESIGN for 


Petroleum or Chemical plants 
- 
OFFERING MAXIMUM 
OPPORTUNITIES FOR: 


Utilization & 
initiative & ability 


recognition of individual 


Broad responsibilities rather than narrow 


specialization 
Experience with a wide range of proc 
esses 


LIBERAL SALARY RANGES, PROFIT 
SHARING, TOP BENEFITS, & IDEAL 
WORKING CONDITIONS 


Submit resume of training & experience 
to 


The 
FLUOR CORP. 
ENGINEERS-CONSTRUCTORS 
2500 S. Atlantic Blvd 
Los Angeles 22, Calif 











Copies of the 1955 PETROLEUM 
REFINER Index are still available to 
subscribers. Use the Reader’s Card 
to send your request 


For more data on advertised products, use Readers’ Service Cards, last page 


Man 


Must have 


Send complet 


REFINERY 


EQUIPMENT 
INSPECTOR 


with minimum of five years 
experience in maintenance and 
inspection of mechanical equip 
ment, three of which must be in 
a modern oil refinery o1 


chemical plant 


pr tro- 


thorough knowledge of 
engines, refinery processing units 
theory of stresses and causes, and 


control of corrosion 


Duties will include the inspection 


condition of all 
tanks and ve ssels. pipe lines and 


of mechanical 


fittings, processing units, pump- 


ing units, heavy mechanical 


equipment, and fire fighting 
equipment 

resume of educa 
including 


All replies 


tion and experience, 


salary requirements 


confidential 


GREAT NORTHERN 
OIL COMPANY 


P. O. Box 3596 
SAINT PAUL 1, MINNESOTA 











Standards Engineer 


Attractive 
Engineering for a Standards 
Will 


engineers 


opening in Esso 


Engineer. work with a 


group of preparing 
engineering standards and stand- 
ard purchase specifications for 
oil refinery equipment. 
Candidates should be graduate 
engineers not over 35 years of 


age. Broad background of at 
least five years experience with 
oil refinery equipment desired. 

Give full and specific details 
of education, experience, de- 


sired salary, availability date 


and references 


All inquiries will be consid- 
ered promptly and held confi- 


dential 


Esso Research and 
Engineering Company 
(Formerly Standard Oil Development Company) 


Personne! Division 


P. O. Box 51 Linden, N. J. 





rTROLEUM 


REFINE! 








1,286 erent 


Insure Insulation 


Leading engineers world-wide 
specify Childers Jacketing for protect 
ing costly insulation on lines, towers, 
vessels and tanks. These efficiency 
minded engineers prefer Childers 
Jacketing because of these exclusive 
features: 

1. LAP-SEAL (patents pending) in 
sures a more positive weather 
seal 
Heavy weight jacketing designed 
for lines subject to abuse 
Deep Corrugated Jacketing with 
factory-attached moisture _ bar- 
rier for towers, vessels and tanks 


New Deep 


“ee 











Jacketing forms around pipe easily. A 


crew can apply jacketing without special 


lation equipment. Aluminum strapping and 


make application simple and quick 


labor costs. Factory-attached moisture barrier 


two man 
instal 
seals 
reducing 


1's 


recommended where the presence of moisture 


side. The 
by Childers 


could harm aluminum trom the under 


resin type adhesive used exclusively 


to bond moisture barrier to side of 


300 *F 


under 


acketing withstands temperatures up to 


in 48 States and 14 Foreign Countries 


Efficiency with Childers Jacketing 


4. New 
a stronger 


makes 
bond the 
jacketing and the vapor barrier 


that 
between 


resin adhesive 


Childers Aluminum Jacketing 
provides strong, durable protection 
with three way savings 

1. Lower first cost than any other 

permanent jacketing 

2. Lower application cost because 

it’s so 
attach 


Eliminates maintenance because 


easy to cut-to-size and 


it is made of durable aluminum 
for maximum 
and 


corrosion resist 


ance requires no painting 


Corrugated Jacketing 


For Towers, Vessels 


and Tanks 


Only 
deep 
num 
tory 
barrier 
and 2'2” 
Childers 


provide 


tection for 


Childers 
corrugated 
jacketing with fac 
attached 
Available in 

corrugations 
Deep 
gated Jacketing | 
permanent 
insulated 
towers, vessels and tanks 


offers 
alumi 

Only Childer 
Jacketing in labor 
rolls 


otter 
moisture 
1” 
commended to protect 
Corru 
used to area 


where they are 


pro abuse also 
insulated 


tanks 


tection of all 


vessels and 


saving 4’ 


Heavy Weight Jacketing 


[his exclusive product 1 
insulated 
lines along walkways and in other Whe lesired posit eath 
ubject : 
recommended for 


tower 


O19” 
wide of 


re 


to 


pro 


Economy minded engineers know 
that plant efficiency is improved when 
costly insulation is protected with 
Childers Jacketing. And 
too, Childers 
Jacketing makes plants brighter, neater 


Aluminum 
the gleaming beauty of 
reduces 


housekeeping costs 
piny 


Send for Free Sample and Prices 


You can help increase the efficiency 


of your insulated lines, towers, vessels 
and tanks by using Childers Jacketing 
Write today for free sample and engi- 
data. Childers 


Dept. PR-32 


necring 
Co 


Manufacturing 


Houston & Texas 


Lap-Seal 


exclusive LAP-SEAL. is a 
eight ribs rolled into the 
underlapping edge of the jacketing 


C hilder 


Lap-Seal has 2 important advantages 


ew er 


st 
made with Lay enl 
automate 
mferential 
insures proper 
(Aad 


the 4 eire 
lap. It save labor 


lap and prevents waste 





What's New in Equipment .. . 





... and Manufacturers Literature 


Here are two money savers for your plant: 


TRANSISTORIZED PORTABLE RADIOS 


con pletel new ets ol tran ) ment (One-way es can be relayed Powered by a 4-volt mercury cell bat 


, and many time-saving ery, its FM Receptic nis immune to com 
in be handily accomplished non types of interference generated b 
pocket-sized radio paging system. Th The portable receiver itself, using tran electrical equipment. The battery life 
used as a paging and message-de sistors throughout, weighs only 10 oz. and approximately four 40-hour weeks Phe 
ing receiver for individuals over a measures only slightly larger than a pach unit operating cost is approximately 
widespread area. It is controlled from a of king ze Cigarettes The 
central receptionist or telephone opera clipped in a pocket or 


nimunication devices have been an through this device 
ced b Motorola. One unit is a port locating jobs « 


unit can be cents per &8-hour work day. Up to several 
worn on a belt by hundred persons per system can be paged 
individually, the additional channel ca 
pacity being added as needed. No FCC |i 
cense is required for this system because 
it utilizes the inductive loop method re 
stricted signal radiation 


tor location by automat paging equip the pager 


Also introduced is a new line of transis 
torized portable radiophones delivering up 
to 20 times the RF power output conver 
tionally attained in such equipment. The 
complete line includes models with RI 
power output ratings from | to 8&8 watts 
The lightest and smallest model weigh 
only 7 pounds, 9 ounces compiete. A full 
S-watt transmitter power output Is realized 


yVVPVYVYYYYYY 


from a model weighing only 15% pounds 
These units are ideal for two-way com 
munication between vehicles, remote lo 
cations in the plant, security forces, and 
other activities where telephone facilities 
are unavailable. For additional details, just 
circle El on the card. 


Mechanical Seals, designed for use on 
process pumps has been announced by The 
Garlock Packing Company. These new 
seals have several distinct features: 

@ One-piece assembly: The entire unit, 
including sleeve and gland, is self 
contained, ready for qui k installation 

® Pre-set at the factory: No on-the-job 
measurements of adjustments are 
necessary 

®@ Collett-Type Drive No set screws to 
loosen, corrode or damage shaft or 
shaft sleeve 

@ External lock and drive: Readily a 
cessible 

® Circulating Connections in Glands 
Provide cool, clean lubrication to add 
further life to the seal 

Seals are designed for use on rotary 

shafts of chemical pumps, oil-refinery 
pumps ind other process pumps 

Complete information, including se« 

tional drawings and diagrams, are con 
tained in Garlock’s new 12-page catalog, 
Bulletin AD-151. Copies are available if 
you will circle E2 on the Card. 


Safety Gauge has been developed b 
James P. Marsh Corporation The Marsh 
Safecase has a solid front to protect the 
gauge face and a thin stainless steel plate, 
covering the entire back of the case, to re 
lieve all explosive pressures. The back plate 
is held firmly to the case by two holding 
screws, eliminating all possibility of the 
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How fixed electrodes assure top efficiency 
in a Buell “‘SF’’ Precipitator 


a 5 

| Sell-tensioned ¢,: 
Cemitti " : . Pir 

4 “EIN SyStem 
Precisely 

L OF gas t 


alectrode 
fixed 

On Center jines 

ASS ages 


stele assembly hung 
within precipitator 


Collectina electrodes are 
fixed...atfop by supporting 
var. at bottom by Salvel 44-14 


RESULT: High voltage Can 
be maintained for 
lor efficiency In 

xct collection 








Prwor RAPH OF BUELL PLatT t vy imousTRY @ POWwtR 


Even when high-resistivity dusts must be collected, top efficiency is guaran 
teed by the exclusive shape of Buell’s Spiralectrodes—proved to give 50-100% 
greater emission than straight wires. Exclusive Continuous Cycle Rapping 
virtually eliminates maintenance by keeping electrodes constantly clean 


GET ALL THE FACTS 


Write to 

Buell Engineering Company, 
Buell Cyclones also assure top efficiency / Dept. 21-C, 70 Pine Street, 
with large diameter design to eliminate New York 5. New York 
clogging and by harnessing double- 2 
eddy and putting it to work 


Buell’s Low Resistance Fly Ash Collector 
combines top efficiency to meet present 
strictness, with low draft loss for natural 


or mechanical installations We 


MECHANICAL \ >) 


FLECTRICAL > nerts at delivering Extra Eficiencyin DUST COLLECTION SYSTEMS 
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(Advertisement) 


Final Checkout... 


. Only 5 weeks from initial order. 


Just 5 weeks after initial order, a KEMCO inspector confirms all 
pecihcations on a 4,000 sq. ft heat exchanger designed and con 
tructed by Krueger Engineering and Manufacturing Company for 
a major gulf coast petrochemical company 

If your problem is getting heat exchangers fast enough to meet 
production deadline, KEMCO can give you this same fast service 
faster than any other company 

Get in touch with KEMCO at P. O. Box 1644, Houston 1, Texas 
They're the industry's fastest 











Petrochemical Handbook 
Reprint 


Now available in reprint form, the Petrochemical 
Handbook Section of PETROLEUM REFINER’S Decem- 
ber, 1955, issue contains graphic data on: 


80 manufacturing processes 
10 separation processes 
. . . of the most interesting Petrochemicals 


Here’s your chance to add to your library the latest 
job help information on petrochemicals. Available for 
only $1.00 per copy, you may obtain this reprint by 
addressing: 


REPRINT DEPARTMENT 


PETROLEUM REFINER 


P. O. BOX 2608, HOUSTON 1, TEXAS 
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New Equipment... 


n the ¢ 


! provides a high « 
in the ndustrial plant ind 1 
yssibility of shattered glass 
internal tube failure 
I 


or idditional information, 
circle E3 on the card. 


Radially Removable Flexible 
Coupling has been announced by Love 
joy Flexible Coupling Compan Th t 
is lubrication free and is suited to cou 
ol drivers centrifugal pumps or 
similar installations where | 
ability is de rable 

This couplir ivailabl 
raneng fron 8% to 29.6 hp at 100 rpm 

Radial removability i iccoOl pl shed b 
special cushions cut o they ire held 
yosition by standard Type ( coll 
when the coupling is assembled. The 

lled the C-R and has other feat 

previously available in the Lovejoy 
C coupling. For complete informatior 
circle E4 on the card 


New Instrument Data fas been pu 
lished by Minneapolis-Honeywell Regulator 
Company, Industrial Division. Bulletir 

02 describes the new Honeywell Tel-O 
Set vertical scale indicator. Up to date in 
formation or ie Tel-O-Set recorders 
controllers is also included 

These min iture instruments are used t 
measure ind control process variables such 
ig temperature, pressure, flow, and liquid 
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San Pedro Terminal 
stores Natural Gasoline 


Natural gasoline, at the Warren 
Petroleum Corporation’s San Pedro, 
Cal., terminal, is stored in the two 
141'2-ft. diam. Hortonspheroids® shown 
above, to prevent excessive evaporation 
loss. The structures, designed for 15 
lbs. per sq. in. working pressure will allow 
no loss to occur as long as the internal 
pressure does not exceed the pressure 
relief valve settings 

CB&I builds Hortonspheroids in 
standard capacities to 120,000 bbls. and 
in the smaller capacities for pressure to 100 
lbs. per sq. in. Our nearest office will be 
happy to supply further information 


Chicago Bridge & Iron Company 


Atlanta © mingham © Boston © cago © Cleveland © Detroit © Houston 
Los Pree © New York © Philadelphia © Pittsburgh © Salt Lake City 
Son Francisco © Seattle © Tulsa 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA 
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[UNMATCHED ACCURACY] lm New Equipment. . . 


in direct flow e] Specification Sheet 248 describes Dif- 


rential Converter mercuryless and liquid 
. os e level transmitter, with non bleed p lot 
TU rela 

These operate on a umatic-balance 

Wherever you seek simplic- principle, and transmit readings to receiv- 

ity and high accuracy in ing instruments at 

flow measurement at low- 1000 feet from the point of measuring 

est cost, the Meriam “H"’ Bulletin 7040 describes the new Honeywell 

Meter is the well-known 
answer, 


distances as great as 


small-case Indicating Pressure Controller 

This is available in ranges from 0 to 50 to 

0 to 200 psi, with on-off or 10% Throttlor 

control 
The case matches that of the small-case 

temperature controller, Specification Sheet Portable Gas Alarm is availab! 
} describe mechanical flow meters new self-contained continuous san 


unit developed by Davis Instruments, D 
The meter body, which is a characterized . ion of Davis Emergency Equ 


with evenly graduated charts and scales 


bell float, is mounted integrally with the Company. Inc 


measuring instrument, forming a self-con I} t I if 
e ul designed tor use 


tained measuring system for pipe stand or ; 
" hazardous locations and ha 


Here is an easy panel mounting close to the point of meas 
to-install flow- urement. For your copy of these new pub campling ystem operated by 
meter free of lications, just circle E5 on the card. | pump mounted insid 
all conventional 
service re- 

quirements ) P imit, showing ga 
giving long-term ; er yn at all times 


iriou feature il 
gas signals, laree 
er calibrated O 


economy as well : Iso, there is a built-ir 

as low initial x ‘ ( I rcuit with indicating h 
|. For additional 

no pressure tight : - aa n, just circle E8 on the card. 


cost. There are >, ‘ n idible signa 


bearings 

no magnetic 
followers 

no stuffing boxes 


Partition Chromatography | 
instrument which makes an aut 
quantitative and qualitat 


ind volatile liquids 
problems what- Fisher-Gulf Partitioner 


soever, No cali- ! unit has been announce 
bration is ever { cientific Compan 

required, yet you - A unique built-in integrator 
have the highest ously computes and records 


no hysteresis 


: ww Oaaads tt hy 


accuracy proportional to the quantity 
available ponent indicated, The instrument 
ze 

* High operating | O-Ring Flange Unions are now avail 

pressures able from Watson-Stillman Fittings Di 

® High pressure vision, H K Porter ( ompany, Inc In 

cluded in this line are two-and four-bolt 

flange unions with O-Ring seals, Flanges 


eee ee are of forged 


differentials 


steel and are furnished with 
struction high tensile studs The unions are avail 
able in the S000 pound class in both 


I 


* Heavy duty glass 
threaded and socket weld types. Sizes ‘ 


enclosure ’ 
inch and 1|%-inch are two-bolt, and s17¢s 


® Built-in protec ' l-inch to 2-inch are four-bolt. The O 
tion against line Rings are available in a variety of pre 
surges cision-molded materials to resist a wide 
Write for Bulletin 18A range of service conditions. For complet 
details on this new type fittings, just circle 

E6 on the card. 


.. ft pressures, vacuum, . , : 
f- p Insulation Protective Coating is de- 


flows. lguid levels, : scribed in a new eight-page, two-color, 
illustrated bulleting issued by the Ameri- 
can Bitumuls and Asphalt Company. The 
booklet describes Laykold Weathercoat, a 
cold-applied asphaltic composition, which 
provides a durable protective coating on 
all types of thermal insulation such as that ve lope d for analysis of petrole ul 
used in refineries and petrochemical plants petrochemicals by specialists in the Gulf 
The product is described as being com Research and De velopment Compar mae 
pounded from selected asphalts, with a 1 Fisher Scientific’s own Researcl 
Development Laboratories 


high resistance to moisture in all forms, 
both liquid and vapor. The bulletin in The Partitioner uses very small 


cludes hotographs of vical istall on 0.01-0.03 il. of liquid or 0.3-0.6 
IN aaa Bi COMPANY i photogray mage le tallatior Ie Boge ot at vels of t 


methods and technical data your copy gas muit 
10920 Madison Ave. + Cleveland 2, Ohio of this bulletin, just circle E7 on the ponent system in minutes, where 
card. tion could take hours or 
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“ Little Joey 
Sprinkler 
always on 


the job 


March, 1956 





give your plant and equipment the best fire protection— 
a BLAW-KNOX automatic fog system 


BLAW-KNOX Automatic Fire Protection Why not give your plant and equipment the 
Systems are engineered to provide positive BEST possible protection. Let a Blaw-Knox 
protection for your plant and processing, stor fire-vrotection Engineer study your needs. He 
age, and other equipment. If a fire breaks out, will gladly submit a layout and a cost estimate 


the system goes into action immediately: with no obligation to you 


® alarms sound 


> Sao emetheroh staat vat, BLAW-KNOX COMPANY 


© heat dissipated by cooling action X * Automatic Sprinkler Department 
® pressure build-up prevented . _ al Pittsburgh 33, Pennsylvania 
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special iin) t i hardw Kit i } 
New Equipment... ) ible for special corrosive applications. F 
idditional information, just circle Ell on 

the card. 


This item supplements General Electric Com 
pany data on pages 442-443 of The Refinery 
Catalog, 23rd Edition 


} colums 
titioner columns do not h 


Extreme Service Lubricants and 
Greases are covered in ew twe 


—_ colored catal yublished by 
use for more than a year with no deterior pu 


moved and reconditioned betweer 


One unit has been in continuou ne 


mple can be it eid ; Incorporated. This four-page 
4A ipvit anti ) niece ead i So j ° 
ious one has passed through the Small Electrical Motors in the one-t tains complete information on 
‘ as | rough th acs ete id, 
column, kor additional information on thi five-hor epower range have been announced Multi-I rp grea , Outsid 
trcle E9 I | 1 a new line of enclosed non-ventilated Prack Roller Lubricants, MX 

unique ae ce, just circle on the card, ! I ) non ntilated, 

fan-« ed motors. General Electric Com with Moly-Disulphide, Chain a 

pan Small Integral Motor Department aw ae ig a Seize Ce 

c-O I Se; gy Compoun 
| announces the new Af lines designated a arial ane Boum = “ht 

Steel Tubes Phe tubular product Standard Enclosed and Severe Duty E; Moly-Spray Air-Dry Lubricant 
division of Babcock & Wilcox Compan closed - copy of this extreme lubricant 


have published two new bulletins TB-357, Faces two tins . nele line of Circle E12 on the card. 
PB-408 on their product The first a 0 


one-through five-horsepower motor The 
technical information on tubular product 


Standard Enclosed motor feature 

conduit box and fan cover. The 

box has keyhole mountin 
installation. Moun 


removed The fan « 
listing of the type of tubing produced ivhtes 


and a brief description of the technical 
literature available on such specific 


intended for sub-temperature application 
It is a six page bulletin complet in most 
detail 

The second bulletin contain i comple te 


ind Hhigre rumY 
n on reassembl 
retained on the re 
of tubular product as stainle ind ’ The Severe Dut 

is the Standard 
and condenser tubing boiler tubing ind tain feature whict 
mechanical tubing Also, the pan phlet motor uitable for use 
contain i table of chemical analyse ivel 


tubing, stainless pipe, and heat excha 


It 


moist atmospher 

threaded neal ire coated with New Standard Exchangers i: 
lubricant to prevent threads from from 0 to 400 square teet of surface 
ing from carbon steel through the stain eizing. Neoprene-sealed washers on_ the ivailable tro tock from Struthers Well 
and a new type shaft seal Corporatior The standardization and 
vive additional moisture protection sign Of components mal the 
For your copie of these useful bulletin The conduit box and 
circle E.10 on the card. iron for greater 


physical properties, mechanical propertic 
and creep strength of twenty steels ran 


less steels which are used by the process through bolt 
industrie also unit a 
fan cover are of cast tively low cost. Several ex« neer arrange 


corrosion resistance \ ments are available i is standard line 


Prolong the Life of Vessel Liners 
by Armoring them with... 


Hexteel is an armor and retainer for cast 
able refractory monolithiclinings used for 
KLEMP cat crackers reactors regenerators, {frac 
tionators, heaters, strippers, risers, stacks 


cyclones, ducts breeching furnaces and 
tanks 


4 
Floorsteel is an armor and retainer for 
monolithic liners applicable to small diam 
eters for pipe linings heads plenum 


chambers, sumps, stacks and furnaces 


Hexteel and Floorsteel carbon or stainless steel armors and retainers prolong the life of vessel 


liners by resisting abrasion and corrosion. Our engineering department is prepared to design 
your total lining requirements Whatever the destination, we will 


deliver your Hexteel or 


Floorstee!l world-wide in record time! 


for your FREE 


copy of “Serving 
the Oil Industry 
for Over 


e \ “4 yc @ 


} : " 
~ 2 KLEMP METAL GRATING CORPORATION PR 


6601 South Melvina Avenue, Chicago 38, Ill 


Emergency delivery of Kiemp Hexteel KLEMP METAL GRATING CORP 


tn ole © P 6601 South Melvina Avenue 
a Chicago 38, Illinois 


a he Po 
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Painting, courtesy Power Magazine 


New J-M 


Color Code ~~ 


identifies metal in Spirotallic Gaskets 


Most engineers know that Spirotallic 
Gaskets maintain a perfect seal despite 
extreme fluctuation in fluid pressure and 


flange compression. Consequently, these 
gaskets are used in a wide range of serv 
ice conditions which include high tem- 
peratures, elevated pressures and active 
corrosives. To withstand these con 
ditions, Spirotallic Gaskets employ a 
variety of corrosion-resistant alloys. 


Because so many of these metals look 
alike, only expensive tests or costly ex- 
perience with the gasket could determine 
the gasket metal used, once its identifying 
tag was lost. Now the color patch on the 
centering guide tells the metal employed 


JM 


March, 1956—PETROLEUM REFINER 


and saves time, trouble and expense. This 
new method of identification also makes 
it easier for storekeepers and mechanics 
who handle the gasket. In addition, it 
simplifies inventories 


Spirotallic Gaskets hold their seal be 
cause they are made of spirally wound 
interlocking plies of asbestos and spring 
like metal strip. These gaskets compress 
easily with light bolting. For catalog 
PK-35A and copy of color code card 
write Johns-Man 
ville, Box 60, New 
York 16, N. Y. In 
Canada, Port 
Credit, Ont. 


Cot . 
» «e 
Spy “Ode 1 
Pl Ohatii r thes enw, 
« 


©! Mein, 


Here are seven of the 
metals available and 
their color identifications 


Zinc-coated 
steel 
white 


Type 304 
Stainless 
yellow 


Type 316 
Stainless 
green 


Type 347 
Stainless 
blue 


Monel 
orange 


Copper 
brown 


Aluminum 
aluminum 


Johns-Manville SPIROTALLIC GASKETS 
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i U thetic Fluids are cov 
New Equipment... en renee 4 ago poy 


published by Carbide and Carbon 


in a new I2-page 


( ils ( ompany, a division of I nion Ca 
including fixed tube sheet, floating head 2 ae Ss nd Carbon Corporatior The book! 
and U-tube uni ty covers properties, applications, and 

The units are available in nule nad 2 icteristics of these polyalkylen 
multi pass tube arrangement Mater } ! 
construction include carbon steel, nor L. con fluids and lub: 
rou alloy ind tainless allo ‘ (4 Ta . ” ; 2 P tude of established 
and 416 The unit are construc | _ " lubricants, hydraulic fluids, 
accordance with the ASME Code ne d _ textile lubricants, heat-trans 
TEMA Cla A Details on these units 1 xe ‘ foam agents, : l 
be obtained by just circling E13 on the compoents. They are supplied in 
card, water-soluble and water-insoluble 

with or without additive 
Epoxidation-Hydroxylation Bul- vipooentes ‘on onh Bet ie Unis 
letin is available from Becco Chemical i ‘ 100 Velwonhets Che t 
Divi ion, Food Machinery and Chemical " istics are different fron 
Corporation The 49-page bulletin fully inimal, vegetable, and mineral 
describes reaction of unsaturated olefin } have high viscosity ndex 

iliphati« and alicyclic derived from I ot points, and excellent lubricity 
iltural products and the petroleum indu e wax-free non-carbonizin sludge 1 
» me luding unsaturated fatty ac ds if tant, and non-corre to metals The 


di, aga iaieaia tan ae gre Tab Orifice Union The Watson 
ir rs, a 1018, i ind have littl or no eflect on rubber For 
pene polymers, and monomes Stillman Fittings Division of H. K, Porter ot th technical data, circle 


our tCupy 
One of the important feature ) if Company, Inc., has added to its line ol £16 on the card. 
bulletin is a nine-page conver bl forged steel fittings a 3000 pound Tab 
for rapid calculation of moles of ethylenk (orifice Union for instrumentation ind . 
| l | Solonoid Valves . . . Barksd 
unsaturation in a raw material of a gis proce control piping his union elimi . list 
jUDIIS la ecw 
hodine or bromine number oxidan ri I error! in orihies plate identification n © pu ae ’ 
‘ ‘ of 
quirements for the epoxidation o1 ‘ . ie orihies ize 3 plainly stamped on a . * ‘ 
j ‘ racter 
lation of ud raw material ind en » that protrude through a slot in the _ 
: ensio phote 
ol oxirane oxywen or hydroxyl 3 ( P d piece ol the union The tab is an ph 


I our cop 


h« rf 
E17 on the card. 


ultant product ntegral part of the tainless steel orifice 
Other page ire devoted t dvat ‘ plate A bulletin ivailable containing 
of hydrogen peroxide or peracid id ox sizes, dimensions and price information ag Pcie a gael 
lants in organic synthesis; safety consid For your copy of data sheet SU-1, circle High Pressure Meters are cov: 
ition proce equipment and 1 r ot I 15 on the card. an eight page bulletin just publ he 
epoxy ind dihydrox: compounds For our This item supplements Crane Company data the Granberg Corporation. Include 
copy of this comprehensive, technical bul on page 887 of The Refinery Catalog, 22nd this brochure is a complete descript 
letin, just cirele E14 on the card. Edition all three types of Granco high pr 





CENTRIFUGAL SYNTHESIS 
GAS CIRCULATORS 


GHH Maulwurf pumps are high pressure centrifugal 
gas circulators especially designed for application in 
the chemical industry to increase the pressure of the 
nitrogen-hydrogen mixture in ammonia synthesis 


COMPRESSORS PRESSURE VESSELS 
* BLOWERS HEAT EXCHANGERS 
EXPANDERS COLUMNS 





GUTEHOFFNUNGSHUTTE 


STERKRADE AKTIENGESELLSCHAFT - STERKRADE WORKS - GERMANY 
REPRESENTATIVES: THE FORAM CORPORATION 
76 Beaver Street, NEW YORK 5, N. Y Telephone: WHitehall 3-388] 
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Reach for this Book When 
You Have A Question On Quality 





The quality of alloy steels is important to you whether you're a 


SHEFFIELQ manufacturer who wants to build more quality into your products, 


or a consumer who wants to get more quality for your money 
red | 
ag 

on alloy steels. It tells, among many other things, why you can be 
High Strength sure of the quality of Sheffield Alloy Steels. Tells how they’re 
e “babied” every step of the way from furnace to finished steel; how 
Shef-Ten the most advanced chemical, electronic and mechanical tests and 

e controls keep Sheffield quality at prescribed high levels. 
Forging Quality 


The book you see above is a comprehensive manual of information 


There can be no compromise with quality in steel for such product 


; - as drill bits and aircraft (to name just two of many end-uses of 
Aircraft Quality Sheffield Alloy Steels). Get this 


ALLOY STEELS 


same standard of consistently high 
quality in Sheffield Alloy Steels tailored to your specific product 








demands. Contact our Houston office for engineering counsel and 





cooperation. 


Get Your Copy of “ALLOY STEELS” 


lf you’re a manufacturer or otherwise SHEFFIELD S I EEL 


engaged in the metalworking indus- 
tries, write for your free copy now. — ——_DIVISION 
ARMCO STEEL CORPORATION 


SHEFFIELD PLANTS: HOUSTON «+ KANGAS CITY + TULSA 
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determination 
of 
sulphur | 





Refinery process pumps 


q 


require 
SUPERIOR 
MECHANICAL 
SEALS... 
specify SEALOL! 


The Sealol HT Mechanical Seal is proving in actual instal- 











lations (on high temperature refinery process pumps) that 
there is no need for dangerous and costly stuffing box 
leakage. This cartridge-type seal is ready to install . . . without 
loose parts or the necessity for special machining. No external 
cooling circuit is required to effectively seal hot bottoms, hot 
oils, or similar viscous materials at temperatures up to 800°F. 
You can cut pump maintenance to a minimum and eliminate 
shaft scoring . . . at low initial cost. . . by utilizing the design 


features of these superior seals. 


Performance records on these typical applications prove 


their versatility: 


* VACUUM RESIDUE 600°F-140 psi discharge 

* TAR BOTTOMS 525° F—215 psi discharge 

* FUEL OIL 550 F-—Stuffing box under vacuum 
* ASPHALT 600’ F—Flooded suction 


Request Bulletin No. 11 for complete data . . . or submit your 


sealing problems for engineering recommendations . . . today! 


SEALOL CORPORATION, 
185 POST ROAD, PROVIDENCE 5, R. I. 


New York . Philadelphia ° Cleveland °¢ Chicago . Norfolk 
Charleston (W. Va.) © St. Louis * Kansas City * New Orleans « 
Houston * Tulsa * Los Angeles * San Francisco © Seattle « 


Dallas 
Edmonton 
Toronto * Montreal © Manchester(Eng.) © Paris © Frankfurt 


iy. a.) 


THE A BALANCED PRESSURE SEAL 
4 
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New Equipment... 


meters positive displacement double-case 
and the latest model, the Granco Duo 
Rotor meter 

Capacities of these high pressure meters 
go up as high as 30,000 GPM. The new 
booklet contains metering principles, di 
mensions and specifications, engineering 
data and pressure-drop charts for all three 
models. Also included are Granco high 
pressure meter accessories, such as: strain 
ers; air eliminators; and remote control 
units. For your copy of this bulletin, just 
circle E18 on the card. 


Electro-Pneumatic Controllers . . . 
Complete information about L&N’s new 
“Speedomax” H electro-pneumatic con 
trollers-—current adjusting type is now 
available in a 4-page data sheet just pub 
lished by Leeds & Northrup Company 
This new sheet describes how this con 
trol system combines the advantages of 
pneumatic control with the flexibility and 
fast response of an electrical system 

Included in the sheet is a full descrip 
tion, complete with line drawings and 
photographs, of the Speedomax H electro 
pneumatic controller and its associated 
converter Specifications and standard 
ranges for all models are conveniently tab 
ulated along with equipment for the com 
plete control system. “Ordering Instruc 
tions” complete the sheet. Circle E19 on 
the card. 


Inert Gas Filled electrical motors are 
being manufactured by the Electric Ma 
chinery Manufacturing Company. The 
motors were designed and built for max 
imum protection against explosion of hy 
drogen and other hazardous material 
frequently encountered in process plants 

Ihe motor is cooled by circulation of 
the inert gas through a water cooler 
mounted near the top of enclosure \ 
slight positive pressure is maintained with 
in the motor enclosure at all times so that 
any leakage is exfiltration of inert gas 
rather than infiltration of combustible va 
pors 

The motor is complete with safety 
features, including inert gas pressure and 
temperature gages, relays with alarms and 
shutdown contacts, indicators for oil feed 
to bearings, oil level sight gages on oil 
reservol and bearing housing, and puree 
valves for start up. For additional in 
formation on these special purpose unit 
just circle E20 on the card. 
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New Electronic Unit Applied 
To Various Data-Handling Jobs 


A New Electronic Data-Handling «© © it ¢ typewriter wo type 


Corie 

For 

tl 
I data-} f ist circle E21 
on the card 


System has been announce: 
Seckman ‘ 
ment In 
the use of 
which the 
riety of processe 
tion ol the te 

data-handl 

digital 


ction 


Construction and Operational De- 
tails of ed-di wlit 


it 


( I 


Performa 1 i from i ( f the bulls 


logwed out i punched d circling E22 on the card 
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K 
& Mattison Co 
W. Kellogg Co 


*Keashey 
*The M 
Kemco 
*Kerrigan Iron Works, Inc 
*Key Co 

Kieley & Mueller, Inc 
*Klemp Metal Grating Corp 
*Richard Klinger Ltd 
*Koch Engineering Co 

L. O. Koven & Bro 


88 


100 
287 
$23 
$21 
$29 
297 


317 


40 
418 


*Peerless Pump Division 

Food Machinery & Chemical Corp 
*Penberthy Injector Co 
*Petreco Division 

Petrolite Corp 
Perkin-Elmer Corp 
The Permutit Co 
*Petro-Chem Development Co 
*Petroleum Refiner 
*The Pfaudler Co 
*H. K. Porter Company, Inc 
Potter Aeronautical Co 
The Wm. Powell Co 
Pressed Steel Tank Co 
J. F. Pritchard & Co 


Procon Incorporated 


$28b 


Q 
The Quaker Oats Co 
Quaker Rubber Division 
H Porter Company, Inc 


& 

*The Refinery 
The Refinery Engineering Co 
*Geo. P. Reintjes Co 
*Revere Copper & Brass Inc 
Reynolds Metals Co 
The Ridge Tool Co 
*Rockwell Manufacturing Co 
*Rockwood Sprinkler Co 
*Ross Heat Exchanger Division 

American-Standard 
The Rowan Controller Co 
*Russell & Stoll Co 


Catalog 


s 
*Sarco Co 
*Scovill Manufacturing Co 
*Sealol Corp 
Shand & Jurs Co 
Shaw-Petrie Limited 
Sheffield Steel 

Division Armco Steel Corp 

Shell Chemical Co 
Shell Oil Co 
Sherman Products, In 
Shippers’ Car Line Corp 
Sillers Engineering Co 


hase Brass & Copper Co 
hemical Construction Corp 
hicago Bridge & Iron Co 
*Chicago-Wilcox Mfg. Co 
*Chiksan Co 
*Childers Manufacturing Co 
*Clark Bros. Co 
Classified Advertising 
Climax Molybdenum Co 


*M. B. Skinner Co 

4. O. Smith Corp 
*S. Morgan Smith Co 
Southern Engine & Pump Co 
Standard Oil Company of California 
Stone & Webster = fe Corp 
*Struthers Wells Corp 
*Sun Shipbuilding & 


Larkin Packer Co 

Lee Construction Corp 
Leeds & Northrup Co 
*Warner Lewis Co 

*The Lincoln Electric Co 


*The Lummus Co 


Dry Dock Co 


Columbia-Geneva Steel Division M 


The 
*Corning 
*Crane 
*Crane 

Cuneo 


United States Steel Corp 
Coniston Co 


Glass Works 
Company 
Packing Co 


Engineering Corp 


Curtiss-Wright Corp 


Davey 
Davie 


Metal 


Process Division 


Paxman & Co 


Engineering Corp 268 


Davison Chemical Co 


Division W. R 


Grace & Co 299 


*Dean Brothers Pumps In 10 


De 
*Delta 
Detectolab, Inc 
Dowell 


Laval Steam 


Turbine Co 98 
Engineering Sales Co 420) 
$24 
Incorporated 273 


*Downingtown Iron Works, Inc 


The 


Division Pressed Steel 
* Dresser 


Fagle 


Flectri« 


Tank Co S08 
Industries, Inc 18, 19, 42, 4% 
du Pont de Nemours & Co 91, 92, 130 


E 
Picher Co 
Industries, Inc 


Controller & Mig. ¢ 


*Magnetrol, In 

Maintenance Engineering Corp 
Manning, Maxwell & Moore, In 
*Jas. P. Marsh Corp 
*Mason-Neilan Regulator Co 

The Master Electric Co 

Olin Mathieson Chemical Corp 
Maywood Chemical Works 
Arthur G. McKee & Co 

The Meriam Instrument Co 
Metal Process Division 

Curtiss-Wright Corp 

Metallizing Engineering Co 
Midcontinent Tube Service 
*Midwest Piping Co 

Millspaugh Limited 
*Mixing Equipment Co 

Morland 
*Murray 


Associates 


Iron Works Co 


N 


Airoil Burner Co 
National Aluminate Corp 
National Tube Division 
United States Steel Corp 
Nederlandsch Verkoopkantoor voor 
Chemische Producten 
*The New York Air Brake Co 
Nitrogen Division 


* National 


263b 
235 


6A 


70D 
$06b 


T 
*Taylor Instrument Companies 
Tennessee Coal & Iron Division 
United States Steel Corp 
Tennessee Corp 
*The Terry Steam Turbine Co 
Thermal Research & Engineering 
The Timken Roller Bearing Co 
liteflex, Incorporated 
Iracerlab, Inc 
*Tube Turns, Inc 


Corp 


U 
Union Asbestos & Rubber Co 
nion Carbide and Carbon Corp 
nion Wire Rope Corp 
nited States Rubber Co 
nited States Steel Corp 
nited States Steel Export Co 
nited States Steel Supply Division 
United States Steel Corp 
niversal Oil Products Co 


. 
. 


- 
*Vernon Tool Co 
*Henry Voet Machine Co 
*j. H. H. Voss Co 
Vulcan Engineering Division 
Vulcan Copper & Supply Co 


*Flliott Co 
*Fneineers & 
Enjay Co 
*Erost Water 
Fihy! Corp 


Fal : ' ’ Allied Chemical & Dye Corp 53 
abricators, Ine . , Ly 
vf " “a Manufacturer, Inc 2 a °W-S Fittings Division 
Column & Gage Co 2 H. K. Porter Company, 
Wagner Electric Corp 
°o Walworth Co 
Warren Petroleum Corp 
The Ohio Injector Co Western Supply Co 
*Ohio Steel Foundry Co A. R. Wilfley & Sons, Inc 
*Oil Well Supply Division Tr. D. Williamson, Inc 
United States Steel Corp *Thomas C. Wilson, Inc 
*Orbit Valve Co *Wolverine Tube Division 
Calumet & Hecla, Inc 
p *Worthington Corp 


w 


*Oakite Products, Ine 


Fischer & Porter Co 
*Pisher Governor Co 
*Plexitallic Gasket Co 
*the Fluor Corp 
*Food Machinery & Chemical Corp 
The Foram Corp 
*Foster Wheeler Corp 
The Foxboro Co 
*Fram Corp 
Frick Co 


Pacific 
Pedrick 


Peerless 


Tube Co Y 
Tool & Machine Co *VYarnall-Waring Co 
Manufacturing Co *Otto H, York Co 


348 


PETROLEUM REFINER 
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x j KOCH ENGINEERING COMPANY, INC. 


DESIGNERS © MANUFACTURERS ~«* BUILDERS 


321 WEST DOUGLAS — WICHITA 2, KANSAS - 


















































Standard Equipment for McKee Engineers 


The packed bag is not just a figure of speech at McKee. Our 
engineers are off at the drop of a hat for Calcutta or Caracas— 
or any other place in the world where iron and steel are made 
or where oil or chemicals are processed—wherever industry builds. 


For half a century McKee has been designing and building 
plants on a world-wide scale for both American and foreign 
companies that want the best American know-how available. 
And whether they are two miles from our offices or ten thou- 
sand, all McKee-engineered projects get the same meticulous 
quality of design and construction that has characterized the work 
of this organization for fifty years. It’s the kind of engineering 
that can create a profit-producing plant for you. 


Arthur G. McKee & Company « Engineers and Contractors 
Headquarters: McKee Building e 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York, N.Y. @ Union, New Jersey ¢ Washington, D. C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 





McKee 


ENGINEERING & 
CONSTRUCTION 





Services 








